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(57) Abstract: Compounds of Formula (I), or a pharmaceutical ly-acceptable salt, or an in-vivo-hydrolysable ester thereof, and com- 
pounds as shown in Formula (I) wherein C is for example (D), (E), (F); wherein A and B are independently selected from (i) and 
(ii); Rza to Rab are independently selected from hydrogen and fluorine; Ria and Rib are independently selected from, for example, 
hydroxy, -NHC(=W)R4, (a) and (b); wherein W is O or S; R4 is, for example, hydrogen, amino, (l-4C)alkyl; HET-1 is, for example, 
a C-linked 5-membered heteroaryl ring; HET-2 is, for example, an N-linked 5-membered, fully or partially unsaturated heterocyclic 
ring; arc useful as antibacterial agents; and processes for their manufacture and pharmaceutical compositions containing them are 
described. 
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OXAZOLIDINONE AND/OR ISOXAZOLINE AS ANTIBACTERIAL AGENTS 

The present invention relates to antibiotic compounds and in particular to antibiotic 
compounds containing substituted oxazolidinone and/or isoxazoline rings. This invention 
further relates to processes for their preparation, to intermediates useful in their preparation, to 
their use as therapeutic agents and to pharmaceutical compositions containing them. 

The international microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could result in strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 
classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention are 
regarded as effective against both Gram-positive and certain Gram-negative pathogens. 

Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and 
mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environment once 
established. Examples of such strains are methicillin resistant staphylococcus (MRSA), 
methiciUin resistant coagulase negative staphylococci (MRCNS), penicillin resistant 
Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 

The major clinically effective antibiotic for treatment of such resistant Gram-positive 
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with 
nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial resistance to 
vancomycin and other glycopeptides is also appearing. This resistance is increasing at a 
steady rate rendering these agents less and less effective in the treatment of Gram-positive 
pathogens. There is also now increasing resistance appearing towards agents such as p- 
lactams, quinolones and macrolides used for the treatment of upper respiratory tract 
infections, also caused by certain Gram negative strains including H.influenzae and 
M.catarrhalis. 

Certain antibacterial compounds containing an oxazolidinone ring have been described 
in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and 
1989, 32(8), 1673-81; Chung-Ho Parket al in JMed.Chem. 1992, 35, 1156-1165). Bacterial 
resistance to known antibacterial agents may develop, for example, by (i) the evolution of 
active binding sites in the bacteria rendering a previously active pharmacophore less effective 
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or redundant, and/or (ii) the evolution of means to chemically deactivate a given 
pharmacophore, and/or (iii) the evolution of efflux pathways. Therefore, there remains an 
ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for compounds containing new, more potent, pharmacophores. 

5 We have discovered a class of potentially bipharmacophoric antibiotic compounds 

containing two substitxited oxazolidinone and/or isoxazoline rings which has useful activity 
against Gram-positive pathogens including MRS A and MRCNS and, in particular, against 
various strains exhibiting resistance to vancomycin and/or linezolid and against E. faecium 
strains resistant to both aminoglycosides and clinically used p-lactams, but also to fastidious 

10 Gram negative strains such as H,influenzae, M.catarrhalis, mycoplasma spp. and chlamydial 
strains. We use the term 'bipharmacophoric' to indicate that the two substituted 
oxazolidinone and/or isoxazoline pharmacophores may independently bind at pharmacophore 
binding sites where the sites may be similar or different, where the sintiilar or different sites 
may be occupied simultaneously or not simultaneously within a single organism, or where the 

15 relative importance of different binding modes to the similar or different sites may vary 
between two organisms of different genus. 

Accordingly the present invention provides a compound of the formula (I), or a 
pharmaceutically-acceptable salt, or an.in-vivo-hydrolysable ester thereof. 




wherein in (1) C is a biaryl moiety C'-C" 




25 where C and C ' are independently aryl or heteroaryl rings such that the central fragment C is 
represented by any one of the groups D to L below: 
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wherein the groups D to L may be attached to rings A and B in either orientation; 
wherein A and B are independently selected from 

i) ii) 
O 



and 




wherein i) and/or ii) are linked as shown in (I) via the 3-position to group C and substituted in 
the 5-position as shown in (I) by -CHa-Ria and -CHa-Rib; 
10 Raa, R2b, Rsa and Rsb are independently hydrogen or fluorine; 

Ria and Rib are independently selected from hydroxy, -OSi(tri-(l-6C)alkyl) (wherein the 3 
(l-6C)alkyl groups are independently selected from all possible (l-6C)alkyl groups), 
■.NR5C(=W)R4, ^C(=0)R4, 
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^5 



R5 



a) 




b) 





and c) 



>6 



wherein W is O or S; 

R4is hydrogen, amino, (l-8C)alkyl, -NHRu, -N(Ri2)(Ri3), -ORnor -SR12, (2-4C)alkenyl, 
(l-8C)alkylaryl, mono-, di-, tri- and per-halo(l-8C)alkyl, -(CH2)p(3-6C)cycloalkyl or 
-(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; 

wherein in a) HET-1 is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms 
independently selected from N, O and S, which ring is optionally substituted on an available 
carbon atom by 1 or 2 substituents independently selected from (l-4C)alkyl, (2-4C)alkenyl, 
(3-6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, 
(l-4C)alkoxy, (l-4C)alkoxycarbonyl, halogen and cyano and/or on an available nitrogen atom 
(provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
or 

HET-1 is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
which ring is optionally substituted on any available C atom by 1, 2 or 3 substituents 
independenfly selected from (l-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, amino, 
(l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, (l-4C)alkoxy, 
(l-4C)alkoxycarbonyl, halogen and cyano and/or on an available nitrogen atom (provided that 
the ring is not thereby quatemised) by (l-4C)alkyl; 
wherein in b) 

HET-2 is an N-Iinked 5-membered, fully or partially unsaturated heterocychc ring, 
containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further heteroatom selected 
from O and S together with an optional further nitrogen heteroatom; which ring is optionally 
substituted on a C atom by an 0x0 or thioxo group; and/or which ring is optionally substituted 
on any available C atom by 1, 2 or 3 substituents independently selected from (l-4C)alkyl, 
(2-4C)alkenyl, (3-6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (1- 
4C)alkylthio, (l-4C)alkoxy, (l-4C)alkoxycarbonyl, halogen and cyano and/or on an available 
nitrogen atom (provided that the ring is not thereby quatemised) by (l-4C)alkyl; or 
HET-2 is an N-linked 6-membered di-hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (including the linking heteroatom), which ring is substituted on a suitable 
C atom by 0x0 or thioxo and/or which ring is optionally substituted on any available C atom 
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by 1, 2 or 3 substituents independently selected from (l-4C)alkyl, (2-4C)alkenyl, (3- 
6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, (1- 
4C)alkoxy, (l-4C)alkoxycarbonyl, halogen and cyano and/or on an available nitrogen atom 
(provided that the ring is not thereby quatemised) by (l-4C)alkyl; 

and wherein at each occurrence, alkyl, alkenyl, cycloalkyi cycloalkenyl in substituents on 
HET-1 and HET-2, or in R4 is optionally substituted with one, two, three or more F, CI or CN; 
wherein in c) 

R5 is hydrogen, (3-6C)cycloalkyl, phenyloxycarbonyl, tert-butoxycarbonyl, 

fluorenyloxycarbonyl, benzyloxycarbonyl, (l-6C)alkyl (optionally substituted by cyano or (1- 

4C)alkoxycarbonyl), -COsRs, -C(=0)R8, -C(=0)SR8, -C(=S)R8, P(0)(OR9)(ORio) and- 

SO2R11, wherein Rg, R9, Rio and Rn are as defined hereinbelow; 

R6 is cyano, -COR12. -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12, -SO2NHR12, 

-S02N(Ri2)(Ri3) or NO2, wherein R12 and R13 are as defined hereinbelow; 

R7 is hydrogen, amino, (l-8C)alkyl, -NHR12, -N(Ri2)(Ri3), -ORi2or -SR12, (2-4C)alkenyl, 

(l-8C)alkylaryl, mono-, di-, tri- and per-halo(l-8C)alkyl, -(CH2)p(3-6C)cycloalkyl or 

-(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; 

Rgis hydrogen, (3-6C)cycloalkyl, phenyl, benzyl, (l-5C)alkanoyl, (l-6C)alkyl (optionally 
substituted by substituents independently selected from (l-5C)alkoxycarbonyl, hydroxy, 
cyano, up to 3 halogen atoms and -NR14R15 (wherein Ru and R15 are independently selected 
from hydrogen, phenyl (optionally substituted with one or more substituents selected from 
halogen, (l-4C)alkyl and (l-4C)aIkyl substituted with one, two, three or more halogen atoms) 
and (l-4C)alkyl (optionally substituted with one, two, three or more halogen atoms), or for 
any N(Ri4)(Ri5) group, Ru and R15 may additionally be taken together with the nitrogen atom 
to which they are attached to form an unsubstituted or substituted pyrrolidinyl, piperidinyl or 
morpholinyl group); 

R9 and Rio are independently selected from hydrogen and (l-4C)alkyl; 
Rii is (l-4C)alkyl or phenyl; 

R12 and Ri3 are independently selected from hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, 
two, three or more halogen atoms) and (l-4C)alkyl (optionally substituted with one, two, 
three or more halogen atoms), or for any NCRi2)(Ri3) group, R12 and R13 may additionally be. 
taken together with the nitrogen atom to which they are attached to form an unsubstituted or 
substituted pyrroUdinyl, piperidinyl or morpholinyl group; 
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provided that, when group C is group I or group J and both groups A and B are 
oxazolidinones and the oxazolidinone (A or B) that is linked to the pyridyl group in C bears a 
substitutuent (Ria-CHa or Rib-CH2 respectively) that is either an hydroxymethyl group or an 
acetoxymethyl group then the oxazolidinone (B or A) linked to the phenyl group in C is not 
substituted by an acetamidomethyl group (Rib-CHz or Ria-CHa respectively). 

A further aspect of the present invention provides a compound of the formula (I), or a 
phaimaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof, 
wherein, in groups D to L, Raa, R2b, Raa and Rsb are: 
independently hydrogen or fluorine when attached to a phenyl ring, and 
hydrogen when attached to a thienyl or pyridyl ring; 

Ria and Rib are independently selected from hydroxy, -NHC(=W)R4, -0C(=0)R4, 



wherein W is O or S; 

R4is hydrogen, amino, (l-4C)alkyl, -NH(l-4C)alkyl, -N(di-(l-4C)alkyl), -0(l^C)alkyl or 
-S(l-4C)alkyl, (2-4C)alkenyl, -(CH2)p(3-6C)cycloalkyl or -(CH2)p(3-6C)cycloalkenyl 
wherein p is 0, 1 or 2; 

wherein in a) HET-1 is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms 
independently selected from N, O and S, which ring is optionally substituted on an available 
carbon atom by 1 or 2 substituents independently selected from (l-4C)alkyl, (2-4C)alkenyl, 
(3-6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, 
(l-4C)alkoxy, (l-4C)alkoxycarbonyl, halogen, cyano and trifluoromethyl and/or on an 
available nitrogen atom (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
or 

HET-1 is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
which ring is optionally substituted on any available C atom by 1, 2 or 3 substituents 
independently selected from (l-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, amino, 
(l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, (l-4C)alkoxy, 
(l-4C)alkoxycarbonyl, halogen, cyano and trifluoromethyl and/or on an available nitrogen 
atom (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 





R. 



a) 



b) 
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wherein in b) 

HET-2 is an N-linked 5-membered, fully or partially unsaturated heterocyclic ring, 
containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further heteroatom selected 
from O and S together with an optional further nitrogen heteroatom; which ring is optionally 
5 substituted on a C atom by an oxo or thioxo group; and/or which ring is optionally substituted 
on any available C atom by 1, 2 or 3 substituents independently selected from (l-4C)alkyl, 
(2-4C)alkenyl, (3-6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (1- 
4C)alkylthio, (l-4C)alkoxy, (l-4C)alkoxycarbonyl, halogen, cyano and trifluoromethyl and/or 
on an available nitrogen atom (provided that the ring is not thereby quatemised) by (1- 
10 4C)alkyl; or 

HET-2 is an N-linked 6-membered di-hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (including the linking heteroatom), which ring is substituted on a suitable 
C atom by oxo or thioxo and/or which ring is optionally substituted on any available C atom 
by 1, 2 or 3 substituents independently selected from (l-4C)alkyl, (2-4C)alkenyl, (3- 

15 6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, (1- 

4C)alkoxy, (l-4C)alkoxycarbonyl, halogen, cyano and trifluoromethyl and/or on an available 
nitrogen atom (provided that the ring is not thereby quatemised) by (l-4C)aLkyl; 
and wherein at each occurrence, alkyl, alkenyl, cycloalkyl cycloalkenyl in substituents on 
HET-1 and HET-2, or in R4 is optionally substituted widi one or more F, CI or CN; 

20 wherein in c) 

R5 is hydrogen, (3-6C)cycloalkyl, phenyloxycarbonyl, tert-butoxycarbonyl, 
fluorenyloxycarbonyl, benzyloxycarbonyl, (l-6C)alkyl (optionally substituted by cyano or (1- 
4C)alkoxycarbonyl), -CO2R8, -C(=0)R8, -C(=0)SR8, -C(=S)R8, P(0)(OR9)(ORio) and- 
SO2R11, wherein Rg, R9, Rio and Rn are as defined hereinbelow; 

25 R6 is cyano, -COR12, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12, -SO2NHR12, 
-S02N(Ri2)(Ri3) or NO2, wherein R12 and R13 are as defined hereinbelow; 
R7 is hydrogen, (l-8C)alkyl, -OR12, -SR12, amino, NHR12, N(Ri2)(Ri3), (l-8C)alkylaryl or 
mono-, di-, tri- and per-halo(l-8C)alkyl; 

Rg is hydrogen, (3-6C)cycloalkyl, trifluoromethyl, phenyl, benzyl, (l-5C)alkanoyl, (1- 
30 6C)alkyl (optionally substituted by substituents independently selected from (1- 

5C)alkoxycarbonyl, hydroxy, cyano, up to 3 halogen atoms and -NR14R15 (wherein Ru and 
Ri5 are independently selected from hydrogen, phenyl and (l-4C)alkyl)); 
R9 and Rio are independently selected from hydrogen and (l-4C)alkyl; 
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Rii is (l-4C)alkyl or phenyl; 

Ri2 and R13 are independently selected from hydrogen, alkyl and aryl, or for any N(Ri2)(Ri3) 
group, R12 and R13 may additionally be taken together with the nitrogen atom to which they 
are attached to form an unsubstituted or substituted pyrrolidinyl, piperidinyl or morpholinyl 
5 group. 

In this specification, HET-1 as a C-linked 5-membered heteroaryl ring containing 2 to 
4 heteroatoms independently selected from N, O and S, and HET-1 as a C-linked 6- 
membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, are fully unsaturated ring 
systems. 

10 In this specification, HET-2 as an N-linked 5-membered heterocyclic ring may be a 

fully or partially unsaturated heterocyclic ring, provided there is some degree of unsaturation 
in the ring. 

Particular examples of 5-membered heteroaryl rings containing 2 to 4 heteroatoms 
independently selected from N, O and S (with no O-O, O-S or S-S bonds) are pyrazole, 
15 imidazole, l,2,3-tria2ole, 1,2,4-triazole, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 1,2,4- 
oxadiazole, 1,2,5-oxadiazole, 1,3,4-oxadiazole, isothiazole, 1,2,5-thiadiazole, 1,2,4- 
thiadiazole and 1,2,3-thiadiazole. 

Particular examples of 6-membered heteroaryl ring systems containing up to three 
nitrogen heteroatoms are pyrimidine, pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine and 
20 1,3,5-triazine. 

Particular examples of N-linked 5-membered, fully or partially unsaturated 
heterocyclic rings, containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further 
heteroatom selected from O and S together with an optional further nitrogen heteroatom 
include, for example, pyrazole, imidazole, 1,2,3-triazole (preferably 1,2,3-triazol-l-yl), 1,2,4- 
25 triazole (preferably 1,2,4-triazol-l-yl) and tetrazole (preferably tetrazol-2-yl) and furazan. 

Particular examples of N-linked 6-membered di-hydro-heteroaryl rings containing up 
to three nitrogen heteroatoms in total (including the linking heteroatom) include di-hydro 
versions of pyrimidine, pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine and 
pyridine. 

30 Particular examples of halogen-substituted alkyl substituents in HET-1 and HET-2 are 

monofluoromethyl, difluoromethyl and trifluoromethyL 

A particular example of Rg as a halogen-substituted alkyl group is trifluoromethyL 
In this specification the term 'alkyl' includes straight chained and branched structures. 
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For example, (l-4C)alkyl includes propyl and isopropyl. However, references to individual 
alkyl groups such as "propyl" are specific for the straight chained version only, and rcf^ences 
to individual branched chain alkyl groups such as "isopropyl" are specific for the branched 
chain version only. In this specification, the terms ^alkenyl' and *cycloalkenyr include all 
positional and geometrical isomers. In this specification, the term *aryr is an unsubstituted 
carbocyclic aromatic group, in particular phenyl, 1- and 2-naphthyl. 

There follow particular and suitable values for certain substituents and groups referred 
to in this specification. These values may be used where appropriate with any of the 
definitions and embodiments disclosed hereinbefore, or hereinafter. For the avoidance of 
doubt each stated species represents a particular and independent aspect of this invention. 

Examples of (l-4C)alkyl include methyl, ethyl, propyl and isopropyl; examples of (1- 
6C)alkyl include methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl and hexyl; 
examples of (2-4C)aIkeiiyl include vinyl, propenyl, allyl, butenyl; examples of (1- 
4C)aIkanoyl include acetyl and propionyl; examples of (l-5C)alkoxycarbonyI include 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and pentoxycarbonyl; examples of (1- 
4C)aIkoxy include methoxy, ethoxy and propoxy; examples of (l-4C)a!kylaiiiino include 
methylamino, ethylamino and propylamino; examples of di-(l-4C)alkyIamino include 
dimethylamino, methylethylamino and ethylpropylamino; examples of (l-4C)alkylthio 
include methylthio and ethylthio; examples of (3-6C)cycloalkyl include cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl; examples of (3-6C)cycloalkenyl include 
cyclopropenyl, cyclobutenyl, cyclopentenyl and cyclohexenyl; examples of (l-8C)alkylaryl 
include benzyl; examples of halo groups include fluoro, chloro and bromo. 

Suitable pharmaceutically-acceptable salts include acid addition salts such as 
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another 
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline 
earth metal salt for example calcium or magnesimn, an organic amine salt for example 
triethylamine, morpholine, N-methylpiperidine, N-^thylpiperidine, procaine, dibenzylamine, 
N,N-diben2ylethylamine, tris-(2-.hydroxyethyl)amine, N-methyl d-glucamine and amino acids 
such as lysine. There may be more than one cation or anion depending on the number of 
charged functions and the valency of the cations or anions. A preferred pharmaceutically- 
acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
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soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not. 

The compounds of the invention may be administered in the form of a pro-drug which 
is broken down in the human or animal body to give a compound of the invention. A prodmg 
may be used to alter or improve the physical and/or pharmacokinetic profile of the parent 
compound and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in- 
vivo hydrolysable esters of a compound of the invention or a pharmaceutically-acceptable salt 
thereof. 

Various forms of prodrags are known in the art, for examples see: 

a) Design of Prodmgs, edited by K Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et aL (Academic Press, 1985); 

b) A Textbook of Drag Design and Development, edited by Krogsgaard-Larsen and 

H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 1 13-191 
(1991); 

c) H. Bundgaard, Advanced Drag Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et cd.. Journal of Pharmaceutical Sciences, 72» 285 (1988); and 

e) N. Kakeya, et aL, Chem Pharm Bull, 32, 692 (1984). 

An in- vivo hydrolysable ester of a compound of the invention or a pharmaceutically- 
acceptable salt thereof containing hydroxy group is, for example, a pharmaceutically- 
acceptable ester which is hydrolysed in the human or animal body to produce the parent 
alcohol. 

An in-vivo hydrolysable ester of a compound of the invention or a pharmaceutically- 
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include (l-lOC)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), di-(l- 
4C)alkylcarbamoyl and N-(di-(l-4C)alkylaminoethyl)-N-(l-4C)alkylcarbamoyl (to give 
carbamates), di-(l-4C)alkylaminoacetyl and carboxyacetyl. Examples of ring substituents on 
phenylacetyl and benzoyl include chloromethyl or aminomethyl, (l-4C)alkylaminomethyl and 
di-((l-4C)alkyl)aminomethyl, and morpholino or piperazino linked from a ring nitrogen atom 
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via a methylene linking group to the 3- or 4-position of the benzoyl ring. Other interesting in- 
vivo hydrolysable esters include, for example, R^C(0)0(l-6C)alkyl-C0- (wherein R'^is for 
example, optionally substituted benzyloxy-(l-4C)alkyl, or optionally substituted phenyl; 
suitable substituents on a phenyl group in such esters include, for example, 4-(l- 
4C)piperazino-(l-4C)alkyl, piperazino-(l-4C)alkyl and morpholino-(l-4C)alkyl. 

Further in-vivo hydrolysable esters include phosphoramidic esters, and also 
compounds of invention in which any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PDl) : 



(O)npd 

II 

HO 
(PDl) 

Useful intermediates for the preparation of such esters include compounds containing 
a group/s of formula (PDl) in which either or both of the -OH groups in (PDl) is 
independently protected by (l-4C)alkyl (such compounds also being interesting compounds in 
their own right), phenyl or phenyl-(l-4C)alkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independenfly selected from (l-4C)alkyl, nitro, halo and (1- 
4C)alkoxy). 

Thus, prodrugs containing groups such as (PDl) may be prepared by reaction of a 
compound of invention containing suitable hydroxy group/s with a suitably protected 
phosphorylating agent (for example, containing a chloro or dialkylamino leaving group), 
followed by oxidation (if necessary) and deprotection. 

When a compound of invention contains a number of free hydroxy group, those 
groups not being converted into a prodrug functionality may be protected (for example, using 
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
to selectively phosphorylate or dephosphorylate alcohol functionalities. 

Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be 
formed this is- achieved by conventional techniques. Thus, for example, compounds 
containing a group of formula (PDl) may ionise (partially or fully) to form salts with an 
appropriate number of counter-ions. Thus, by way of example, if an in-vivo hydrolysable 
ester prodrug of a compound of invention contains two (PDl) groups, there are four HO-P- 
functionalities present in the overall molecule, each of which may form an appropriate salt 
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(i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra-sodimn salt). 

The compounds of the present invention have a chiral centre at both of the C-5 
positions of the oxazolidinone and/or isoxazoline rings. The pharmaceutically active 
diastereomer is of the formula (lA): 

5 




10 The present invention includes the pure diastereomer depicted above (described herein 

as 'bis (5R)' or mixtures of the bis (5R) and bis (5S) diastereomers, for example a racemic 
mixture, or diastereomers wherein one ring has the 5R configuration and the other has the 5S 
C(5R, 5'S) and (5S, 5'R)'). If a mixture of enantiomers is used (either mixtures of bis (5R) 
plus bis (5S) or mixtures of (5R, 5'S) plus (5S, 5TR)), a larger amount (depending upon the 

15 ratio of the enantiomers) will be required to achieve the same effect as the same weight of the 
pharmaceutically active enantiomer. The enantiomer depicted above is generally the bis (5R) 
enantiomer (depending on the nature of Ria, Rib, A and B), although certain compounds 
(dependant on the nature of Ria, Rib, A and B) are, for example, the bis (5S) enantiomer, or 
(5R,5'S) enantiomer. To aid understanding. Examples 1 and 2 are shown below; the nature of 

20 the side-chain here renders the preferred compound (as shown) to be the bis (5S) and the bis 
(5R) enantiomer respectively. 

Example 1 1 (5&55*)-A^-(344^-r5-(Acetvlamlno-methvIV2-oxo-oxazolidin-3-vl1-2,2'- 
difluoro-biphenvl-4-vl>-2-oxo-oxazolidin-5-vlmethvl)-acetamide 

25 



AcHN 




NHAc 
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Example 2; Acetic acid f51g,5Jg')0-r4^(5«acetoxvmethvl-2-oxo-oxazolidin-3-vn-2.2'- 



Fuithennore, some compoxmds of the invention may have other chiral centres. It is to 
be understood that the invention encompasses all such optical and diastereoisomers, and 
racemic mixtures, that possess antibacterial activity. It is well known in the art how to 
prepare optically-active forms (for example by resolution of the racemic form by 
recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by 
biotransformation or by chromatographic separation) and how to determine antibacterial 
activity as described hereinafter. 

The invention relates to all tautomeric forms of the compounds of the invention that 
possess antibacterial activity. 

It is also to be understood that certain compounds of the invention can exist in 
solvated as well as unsolvated forais such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms which possess antibacterial 
activity. 

It is also to be understood that certain compounds of the invention may exhibit 
polymorphism, and that the invention encompasses all such forms which possess antibacterial 
activity. 

As stated before, we have discovered a range of compounds that have good activity 
against a broad range of Gram-positive pathogens including organisms known to be resistant 
to most conmionly used antibiotics, together with activity against fastidious Gram negative 
pathogens such as H.influenzae, M.catarrhailis, Mycoplasma and Chlamydia strains. The 
following compounds possess preferred pharmaceutical and/or physical and/or 
pharmacokinetic properties. 

Compounds of the formula (I), or a pharmaceutically-acceptable salt or an in-vivo 
hydrolysable ester thereof, wherein C is selected from any one of groups D to L represent 
separate and independent aspects of the invention. 



difluorO"biphenvl"4-vn-2-oxo-oxazolidm-S-vlmethvl ester 




O 



F 
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Particularly preferred compounds of the invention conoprise a compound of the 
invention, or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, 
wherein the substituents A, B, Ria, Rib, Raa, R2b, Rsa and Rsb and other substituents 
mentioned above have values disclosed hereinbefore, or any of the following values (which 
5 may be used where appropriate with any of the definitions and embodiments disclosed 
hereinbefore or hereinafter): 

In one embodiment are provided compounds as defined herein in formula (I), in 
which group C is group D (two phenyl rings). 

In another embodiment are provided compounds as defined herein in formula (I), in 
10 which group C is group E and Rza is hydrogen. 

In another embodiment are provided compoimds as defined herein in formula (I), in 
which group C is group H and Raa and R2b are hydrogen. 

In another embodiment are provided compounds of formula (I) in which the group C 
is a group selected from D, E, F, G, H, I and J as herein defined. 
15 In another embodiment are provided compounds of formula (I) in which the group C 

is a group selected from D, E, F, G, H, K and L as herein defined. 

In another embodiment are provided compounds of formula (J) in which the group C 
is a group selected from D, E, F, G and H as herein defined. 

In a further embodiment are provided compounds of formula (I) in which the group 
20 C is a group selected from D, E, G and I as herein defined. 

In a further embodiment are provided compounds of formula 00 in which the group 
C is a group selected from D, E, J and I as herein defined. Preferably C is D or E. 
In one embodiment, preferably both A and B are oxazolidinone rings. 
In another embodiment, preferably either A or B is an oxazolidinone ring and the 
25 other is an isoxazoline ring. 

Jn another embodiment, preferably both A and B are isoxazoline rings. 
Preferably R2a and Rab are hydrogen and one of Rsa or Rsb is hydrogen and the 
other is fluorine. More preferably Raa and R2b are hydrogen and both Rsa and Rsb are 
fluorine. 

30 In another embodiment Rza and Rsa are both fluorine, Rzb and Rsb are both 

hydrogen. 

In a further embodiment R2a, Rib, Rsa and R^b are selected so as to provide 
compounds with three fluorine atoms present on the central phenyl rings. 
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In one embodiment, when C is E, F, G, H, I, J or L , Raa, Rjb, Raa and Rab are all 
hydrogen. 

In one aspect, when group C is group I or group J and both A and B are 
oxazolidinones then the oxazolidinone linked to the phenyl group in C is not substituted by 
methyl acetandde. In a further aspect, when group C is group I or group J and both A and B 
are oxazolidinones and the oxazolidinone (B or A) linked to the phenyl group in C is 
substituted by an acetamidomethyl group (Rib-CH2 or Ria-CHa respectively) then the 
oxazolidinone (A or B) that is linked to the pyridyl group in C bears a substitutuent (Ria-CHa 
or Rib-CH2 respectively) that is selected from 



R5 
I 



a) ^ , b) '^N..^ ^) 

as hereinbefore defined. 



In one embodiment, Ria and Rib are independently selected from hydroxy, 

-NHC(=W)R4, -0C(=0)R4, and "e, 

wherein W, R5 and are as defined hereinbefore, R4 is selected fix>in hydrogen, 
amino, (l-4C)alkyl, -NH(l-4C)alkyl, -N(di-(l-4C)alkyl), -0(l-4C)alkyl, -S(l-4C)alkyl, (2- 
4C)alkenyl, -(CH2)p(3-6C)cycloalkyl and -(CH2)p(3-6C)cycloalkenyl wherein pis 0, 1 or 2; 
and R7 is selected from hydrogen, (l-8C)alkyl, -OR12, -SR12, amino, NHR12, N(Ri2)(Ri3), (1- 
8C)alkylaryl and mono-, di-, tri- and per-halo(l-8C)alkyl. 

In another embodiment, Ria and Rib are independently selected from hydroxy, 

Rs 

/N^^R^ 

-NHC(=W)R4, -0C(=0)R4, and Re, 

wherein W, R4, R5, R^ and R? are as defined hereinbefore, especially wherein R4 is 
(l-4C)alkyl, (l-4C)alk;oxy, cycloalkyl (particularly cyclopropyl) or haloalkyl (particularly 
dichloromethyl). 

In another embodiment, Ria and Rib are independently selected from hydroxy. 
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-NHC(=W)R4, -0C(=0)R4, and 




wherein W, R4, R5, and R7 are as defined hereinbefore, especially wherein R4 is 
(1.4C)alkyl or (l-4C)alkoxy. 

Particular values for R5 (which may be used as appropriate with any of the definitions 
5 and embodiments disclosed hereinbefore or hereinafter) are hydrogen, tert-butoxycarbonyl 
and benzyloxycarbonyl. More particularly, R5 is hydrogen. 

In one aspect R12 and R13 are independently selected from hydrogen, alkyl and aryl, or 
for any N(Ri2)(Ri3) group, R12 and Rb may additionally be taken together with the nitrogen 
atom to which they are attached to form an unsubstituted or substituted pyrrolidinyl, 
10 piperidinyl or morpholinyl group; and R14 and R15 are independently selected from hydrogen, 
phenyl and (l-4C)alkyl). 

Preferably Ria and Rib are independently selected from hydroxy, -NHCO(l-4C)alkyl, 
-NHCS(l-4C)alkyl, -NHCOO(l-4C)alkyl, -OCO(l-4C)alkyl, -HN-HET-1 andHET-2. 

More preferably Ria and Rib are independently selected from -NHCO(l-4C)alkyl, 
15 -NHCS(l-4C)alkyl, -HN-HET^l andHET-2. 

In one embodiment Ria and Rib are independently selected from hydroxy, -NHCOMe 
and-NHCOOMe. 

In a further embodiment Ria is selected from hydroxy, -NHCO(l-4C)alkyl (especially 
-NHCOMe), -NHCS(l-4C)alkyl (especially -NHCSMe) , -NHCOO(l-4C)alkyl (especially- 
20 NHCO)Me) and -OCO(l-4C)alkyl (especially -OCOMe) and Rib is HET-2. 

In a further embodiment Ria is selected from hydroxy, -NHCO(l-4C)alkyl (especially 
-NHCOMe), -NHCS(l-4C)alkyl (especially -NHCSMe) , -NHCOO(l-4C)alkyl (especially - 
NHCO)Me) and -OCO(l-4C)alkyl (especially -OCOMe) and Rib is -HN-HET-1. 



25 NHCOMe) or HET-2 (especially 1,2,3-triazol-l-yl or tetrazol-2-yl). 

In a further embodiment Ria is -NHCO(l-4C)alkyl (especiaUy -NHCOMe) and Rib is 
HET-2 (especially 1,2,3-triazoH-yl or tetrazol-2-yl). 



In another embodiment Ria and Rib are both -NHCO(l-4C)alkyl (especially - 



30 



In a further embodiment, Ria and Rib are independently selected firom hydroxy, 
acetamido, 1,2,3-triazol-l-yl, methyl-l,2,3-tria2ol-l-yl and isoxazolylamino. 

In one embodiment HET-1 and HET-2 are unsubsituted. When substituted, preferred 
substituents are selected from (l-4C)alkyl, especially methyl, and trifluoromethyl. 
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Preferred are HET-1 and HET-2 as 5-membered rings, in particular HET-1 as 
isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 as 1,2,3-triazoH-yl or tetrazol-2-yL 

In one aspect, HET-2 as l,2,3-tria20l-l-yl is substituted, preferably by methyl or 
trifluoromethyl. 

A preferred class of compounds is of the formula (I) with two central phenyl rings 
wherein A and B are both oxazolidinone rings; 

R2a and Rzh are both hydrogen; either R^a and Rsb are both hydrogen or both are fluorine; 
Ria and Rib are independenUy selected from hydroxy, -NHCOMe and -NHCOOMe. 

Another preferred class of compounds is of the formula (I) with two central phenyl 
rings wherein A and B are both oxazolidinone rings; 

R2a and R2b are both hydrogen; either Raa and Rsb are both hydrogen or both are fluorine; 
Ria is hydroxy and Rib is HET-2, particularly 1,2,3-triazol-l-yl (optionally substituted). 

Another preferred class of compounds is of the formula (I) with two central phenyl 
rings wherein A and B are both oxazolidinone rings; 

R2a and R2b are both hydrogen; either Rsa and Rsb are both hydrogen or both are fluorine; 
Ria is acetamido and Rjb is HET-2, particularly 1,2,3-triazoH-yl (optionally substituted). 

Another preferred class of compounds is of the formula (I) with two central phenyl 
rings wherein A and B are both oxazolidinone rings; 

R2a and R2b are both hydrogen; either Rsa and Rab are both hydrogen or both are fluorine; 
Ria and Rib are independently selected from -NH-HET-1 and HET-2, in particular HET-1 as 
isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 as 1,2,3-triazol-l-yl (optionally 
substituted) or tetrazol-2-yL 

Another preferred class of compoxmds is of the formula (T) wherein one of A and B is 
an oxazolidinone ring and the other is an isoxazoline ring; 

R2a and R2b are both hydrogen; either Raa and Rab are botti hydrogen or one is fluorine; 
Ria and Rib are independently selected from hydroxy, -NHCOMe, -NHCOOMe, -NH-HET- 
1 and HET-2, in particular HET-1 as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 
as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yl. 

Another preferred class of compounds is of the formula (I) wherein one of A and B is 
an oxazolidinone ring and the other is an isoxazoline ring; 

Raa and Rab are both hydrogen; either Raa and R^h are both hydrogen or fluorine; 
Ria and Rib are independently selected from hydroxy, -NHCOMe, -NHCOOMe, -NH-HET- 
1 and HET-2, in particular HET-1 as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 
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as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yL 

Another preferred class of compounds is of the formula (J) with two central phenyl 
rings wherein A and B are both oxazolidinone rings; 
one of R2a, R2b, Raa and Rab is fluorine and the others are hydrogen; 
5 Ria and Rib are independently selected from hydroxy, -NHCOMe and -NHCOOMe. 

Another preferred class of compounds is of the formula (I) with two central phenyl 
rings wherein A and B are both oxazolidinone rings; 
one of Raa, R2b, R^a and Rsb is fluorine and the others are hydrogen; 
Ria is hydroxy and Rib is HET-2, particularly 1,2,3-triazol-l-yl (optionally substituted). 
10 Another preferred class of compounds is of the formula (I) with two central phenyl 

rings wherein A and B are both oxazolidinone rings; 
one of R2a, R2b, Rsa and Rsb is fluorine and the others are hydrogen; 
Ria is acetamido and Rib is HET-2, particularly 1,2,3-triazol-l-yl (optionally substituted). 
Another preferred class of compounds is of the formula (I) with two central phenyl 
IS rings wherein A and B are both oxazolidinone rings; 

one of R2a, R2b, Raa and Rab is fluorine and theothers are hydrogen; 

Ria and Rib are independentiy selected from -NH-HET-1 and HET-2, in particular HET-1 as 
isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 as 1,2,3-triazol-l-yl (optionally 
substituted) or tetrazol-2-yl. 
20 Another preferred class of compounds is of the formula (I) wherein one of A and B is 

an oxazolidinone ring and the other is an isoxazoUne ring; 
one of Raa, R2b, Rsa and Rsb is fluorine and the others are hydrogen; 

Ria and Rib are independently selected from hydroxy, -NHCOMe, -NHCOOMe, -NH-HET-1 
and HET-2, in particular HET-1 as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 as 
25 1 ,2,3-triazol- 1 -yl (optionally substituted) or tetrazol-2-yL 

Particular compounds of the present invention include each individual compound 
described in the Examples, especially 

(55,55')-iV-(3-{4-[5-(acetylamino-methyl)-2-oxo-oxazoUdin-3-yl]-2,2'-diflu 
yl } -2-oxo-oxazolidin-5-ylmethyl)-acetamide; 
30 iV-[((55,5^/?5)-3-{4'-[5-(hydroxymethyl)-4,5.dihydroisoxazol-3-yl]-l,l'-bi^ 
oxo-l,3-oxazolidin-5-yl)methyl]acetamide; 

(5i?,5i?50-3-{2-Fluoro-4'-[5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl]-l,l'biph 
5-(lif-l,2,3-triazol-l-yhnetiiyl)-l,3-oxazolidin-2-one; 
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^-[((5S)-3-{4'-[(5/?)-5-(Hydroxymethyl)-4,5-dihydroisoxazo^^ 
oxo-1 ,3-oxazolidin-5-yl)methyl]acetaniide; 
iV-[((5S)-3-{4'-[(5S)-5-(Hydbx)xymethyl)-4,5-dmydro^ 
oxo-l ,3-oxazolidin-5-yl)methyl]acetamide; and 
5 (5i?)-3-(3-Huoro-4-{5-[5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl]tWen-^^ 
(lH-l,2,3-triazol-l-ylmethyl)-l,3-oxazolidin-2-one. 

Process section: 

In a further aspect the present invention provides a process for preparing a compound 
10 of invention or a pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof. It 
will be appreciated that during certain of the following processes certain substituents may 
require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

15 For examples of protecting groups see one of the many general texts on the subject, 

for example, ^Protective Groups in Organic Synfliesis' by Theodora Green (publisher: John 
Wiley & Sons). Protecting groups may be removed by any convenient method as described in 
the literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such methods being chosen so as to effect removal of the protecting group 

20 with nainimum disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 
may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 

25 methoxycarbonyl, ethoxycarbonyl or r-butoxycaxbonyl group, an arylmethoxycarbonyl group, 
for example benz>doxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an aUcanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 

30 metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 



wo 03/022824 PCT/GB02/04120 

-20- 

example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a r-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. Resins may also be used as a protecting group. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

A compound of the invention, or a pharmaceutically-acceptable salt or an in vivo 
hydrolysable ester thereof, may be prepared by any process known to be applicable to the 
preparation of chemically-related compounds. Such processes, when used to prepare a 
compound of the invention, or a pharmaceutically-acceptable salt or an in vivo hydrolysable 
ester thereof, are provided as a further feature of the invention and are illustrated by the 
following representative examples. Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for example. Advanced Organic Chemistry (Wiley- 
Interscience), Jerry March). The preparation of such starting materials is described within the 
accompanying non-limiting Examples, Alternatively, necessary starting materials are 
obtainable by analogous procedures to those illustrated which are within the ordinary skill of 
an organic chemist. Information on the preparation of necessary starting materials or related 
compounds (which may be adapted to form necessary starting materials) may also be found in 
the certain Patent Application Publications, the contents of the relevant process sections of 
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which are hereby incorporated herein by reference; for example WO 94-13649; WO 98- 
54161; WO 99-64416; WO 99-64417; WO 00-21960; WO 01-40222. 

The skilled organic chemist will be able to use and adapt the information contained 
and referenced within the above references, and accompanying Examples therein and also the 
Examples herein, to obtain necessary starting materials, and products. For example, the 
skilled chemist will be able to apply the teaching herein for compounds of formula (I) in 
which two central phenyl groups are present (that is when group C is group D) to prepare 
compounds in which group C is any of groups E to L as hereinbefore defined. Similarly, in 
the processes illustrated below the skilled chemist will be able to apply the teaching as 
necessary to prepare compounds in which both rings A and B are isoxazoline and those 
compounds in which one of rings A and B is isoxazoline and the other oxazolidinone. 

Thus, the present invention also provides that the compounds of the invention and 
pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by 
a process (a) to (d) as follows (wherein the variables are as defined above unless otherwise 
stated): 

a) by modifying a substituent in, or introducing a substituent into another compound of 
the invention by using standard chemistry (see for example. Comprehensive Organic 
Functional Group Transformations (Pergamon), Katritzky, Meth-Cohn & Rees); for example: 
a hydroxy group may be converted into a silyloxy group; an acylamino or thioacylamino 
group, for instance an acetamide group (optionally substituted or protected on the amido- 
nitrogen atom); into an acyloxy group, for instance an acetoxy group; a heterocyclylamino 
group (optionally substituted or protected on the amino-nitrogen atom), for instance an 
isoxazol-3-ylamino group or a l,2,5-thiadiazol-3-ylamino group; a heterocyclyl group linked 
through nitrogen (optionally substituted on a carbon other than a carbon atom adjacent to the 
linking nitrogen ring atom), for instance an optionally 4-substituted 1,2,3-triazoH-yl group; 
or an amidino group, for instance an l-(N-cyanoimino)ethylamino group; such conversions of 
the hydroxy group taking place directly (for instance by acylation or Mitsunobu reaction) or 
through the intermediacy of one or more derivatives (for instance a mesylate or an azide); 
an acyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained from a hydroxy group (either directiy or through the intermediacy of a hydroxy 
group); 



wo 03/022824 PCT/GB02/04120 

-22- 

a silyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained from a hydroxy group (either directly or through the intermediacy of a hydroxy 
group); 

an acylamino group or thioacylamino group may be converted into another acylamino group 
5 or thioacylamino group; into a heterocyclylamino group (optionally substituted or protected 
on the amino-nitrogen atom); a heterocyclyl group linked through nitrogen (optionally 
substituted on a carbon other than a carbon adjacent to the linking nitrogen atom), for instance 
an optionally 4-substituted 1,2,3-triazoH-yl group; or an amidino group; such conversions of 
the acylamino group taking place either directly or through through the intermediacy of one or 

10 more derivatives such as an amino group; 

a heterocyclylamino group (optionally substituted or protected on the amino-nitrogen atom) 
may be converted into another heterocyclyl amino group (optionally substituted or protected 
on the amino-nitrogen atom) by refimctionalisation, for instance by protection or deprotection, 
of the amino-nitrogen atom» by introduction of a new ring substituent, or by 

15 refunctionalisation of an existing ring substituent; or 

a heterocyclyl group linked through nitrogen (optionally substituted on a carbon other than a 
carbon atom adjacent to the linking nitrogen ring atom) may be converted into another 
heterocyclyl group linked through nitrogen (optionally substituted on a carbon other than a 
carbon atom adjacent to the linking nitrogen ring atom) by introduction of a new ring 

20 substituent or by refunctionalisation of an existing ring substituent, for instance by modifying 
the 4-substituent of a 4-substituted 1,2,3-triazol-l-yl group. 

For instance, examples drawn from the methods for conversion of a hydroxy group into an 
optionally substituted triazole group are illustrated by the scheme: 
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OH 



23- 



(Leaving group Y = e.g. 
mesylate.tosylate etc) 




R.a- 



R1 



or 




Mitsunobu reaction 
(Leaving group = 
e.g. phosphine oxide 
generated in situ) 





Rga' 



■"(ArylorAlkyl) 



or 



T 



""si 




Rl 



^(Aryl or AlkyI) 



and an example drawn from the range of regioselective methods that proceed under very n^ld 
conditions is illustrated by the following scheme showing the Cu(I)-catalysed cycloaddition in 
aqueous alcoholic solution at ambient temperatures of azides and terminal alkynes to give 4- 
substituted 1,2,3-triazoles (V.V. Rostovtsev, L.G. Green, V.V. Fokin, and K.B. Shaipless, 
Angew. Chem. Int. Ed.. 2002, 41, 2596-2599): 




e.g. CUSO4.5H2O, 0.1-3 nnole % ^, 
sodium ascorbate, 0.5-1 5 mole % 

^3 (t-BuOH or EtOH) and/or HgO 
room temperature, == — Ri 




Rl 



10 
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b) by reaction of two molecules of a compound of formula (H) (wherein X is a leaving 
group useful in palladium coupling, for example boronate, trimethyl tin, iodo and biomo) 
such that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl bond replaces the two aryl-X 
or heteroaryl-X bonds. Such methods are now well known, see for instance S.P. Stanforth, 
5 Catalytic Cross-Couphng Reactions in Biaryl Synthesis, Tetrahedron, 54 1998, 263-303. 



R^a 
(H) 

The leaving group X may be the same or different in the two molecules of formula (11). 
For example 






Similarly, this chenodstry may be applied to two dissimilar molecules of formula (II), for 
example those in which ring A is not the same as ring B, wherein X is suitably selected to 
enable unsymmetrical coupling so that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl 
bond replaces two different aryl-X or heteroaryl-X bonds. 
15 For example 
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Furthennore, this chemistry may also be applied to two dissimilar molecules of formula (n), 
for example those in which ring C* is not the same as ring C", wherein X is suitably selected 
5 to enable unsymmetrical coupling so that an aryl-aryl, heteroaryl-aryl, or heteroaryl- 
heteroaryl bond replaces two different aryl-X or heteroaryl-X bonds. 
For example 
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c) by reaction of a (hetero)biaryl derivative (HI) carbamate with an appropriately 
substituted oxirane to form an oxazolidinone ring at the undeveloped aryl position. 




Variations on this process in which the carbamate is replaced by an isocyanate or by an amine 
or/and in which the oxirane is replaced by an equivalent reagent X-CHaCHCO-optionally 
protected)CH2Ria where X is a displaceable group are also well known in the art. 
10 For example, 
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d) by reaction of a (hetero)biaryl derivative (IV) to fonn an isoxazoline ring at the 
undeveloped aryl position. 

5 




Variations on this process in which the reactive intermediate (a nitrile oxide IV*') is obtained 
other than by oxidation of an oxime (TV*) are well known in the art. 
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For example, oxidation of an appropriately substituted biphenylcarboxaldehyde oxime in the 
presence of an appropriately substituted allyl derivative gives an isoxazoline of the required 
5 structure. 




The removal of any protecting groups, the formation of a pharmaceutically-acceptable 
10 salt and/or the formation of an in vivo hydrolysable ester are within the skill of an ordinary 
organic chemist using standard techniques. Furthermore, details on the these steps, for 
example the preparation of in- vivo hydrolysable ester prodrugs has been provided, for 
example, in the section above on such esters. 

When an optically active form of a compound of the invention is required, it may be 
15 obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for example, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the compound or intermediate using a standard procedure, or 
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by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 
may also be useful for the preparation of optically active compounds and/or intermediates. 

Sinodlarly, when a pure regioisomer of a compound of the invention is required, it may 
be obtained by carrying out one of the above procedures using a pure regioisomer as a 
5 starting material, or by resolution of a ntiixture of the regioisomers or intermediates using a 
standard procedure. 

According to a further feature of the invention there is provided a compound of the 
invention, or a phamiaceutically-acceptable salt, or in- vivo hydrolysable ester thereof for use 
in a method of treatment of the human or animal body by therapy. 
10 According to a further feature of the present invention tiiere is provided a method for 

producing an antibacterial effect in a warm blooded animal, such as man, in need of such 
treatment, which comprises administering to said animal an effective amount of a compound 
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof. 

15 The invention also provides a compound of the invention, or a pharmaceutically- 

acceptable salt, or in- vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a compound of the invention of the present invention, or a pharmaceutically-acceptable salt, 
or in- vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

20 In order to use a compound of the invention, an in-vivo hydrolysable ester or a 

pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a compound of this invention") for the therapeutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is normally fomiulated in 

25 accordance with standard pharmaceutical practice as a pharmaceutical composition. 

Therefore in another aspect the present invention provides a pharmaceutical 
composition which comprises a compound of the invention, an in-vivo hydrolysable ester or a 
phannaceuticaDy-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

30 The pharmaceutical compositions of this invention may be administered in standard 

manner for the disease condition that it is desired to treat, for example by oral, rectal or 
parenteral administration. For these purposes the compounds of this invention may be 
formulated by means known in the art into the form of, for example, tablets, capsules. 
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aqueous or oily solutions or suspensions, Oipid) emulsions, dispersible powders, 
suppositories, ointments, creantis, aerosols (or sprays), drops and sterile injectable aqueous or 
oily solutions or suspensions. 

In addition to the compounds of the present invention the pharmaceutical composition 
5 of this invention may also contain or be co-administered (simultaneously, sequentially or 
separately) with one or more known drugs selected from other clinically useful antibacterial 
agents (for example, fi-lactams or aminoglycosides) and/or other anti-infective agents (for 
example, an antifungal triazole or amphotericin). These may include carbapenems, for 
example meropenem or imipenem, to broaden the therapeutic effectiveness. Compounds of 

10 tiiis invention may also contain or be co-administered with bactericidal/permeability- 
increasing protein (BPI) products or efflux pump inhibitors to improve activity against gram 
negative bacteria and bacteria resistant to antimicrobial agents. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
administration in unit dosage form, for example a tablet or capsule which contains between 

15 Img and Ig of a compound of this invention, preferably between lOOmg and Ig of a 

compound. Especially preferred is a tablet or capsule which contains between 50mg and 
800mg of a compound of this invention, particularly in the range lOOmg to 500mg. 

In another aspect a pharmaceutical composition of the invention is one suitable for 
intravenous, subcutaneous or intramuscular injection, for example an injection which contains 

20 between 0.1% w/v and 50% w/v (between Img/ml and 500mg/ml) of a compound of this 
invention. 

Each patient may receive, for example, a daily intravenous, subcutaneous or 
intramuscvilar dose of 0.5 mgkg-1 to 20 mgkg-l of a compound of this invention, the 
composition being adnodnistered 1 to 4 times per day. In another embodiment a daily dose of 5 

" 25 mgkg-1 to 20 mgkg-1 of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 
Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
Alternatively each patient may receive a daily oral dose which may be approximately 
equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 

30 day. 

A pharmaceutical composition to be dosed intravenously may contain advantageously 
(for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a 
suitable sequestering agent. 
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In the above other, pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and prefeired embodiments of the compounds of the 
invention described herein also apply. 

Antibacterial Activity : 

The pharmaceutically-acceptable compounds of the present invention are useful 
antibacterial agents having a good spectrum of activity in vitro against standard 
Gram-positive organisms, which are used to screen for activity against pathogenic bacteria. 
Notably, the pharmaceutically-acceptable compounds of the present invention show activity 
against enterococci, pneumococci and methicillin resistant strains of S.aureus and coagulase 
negative staphylococci, together with haemophilus and moraxella strains. The antibacterial 
spectrum and potency of a particular compound may be determined in a standard test system. 

The (antibacterial) properties of the compounds of the invention may also be 
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or 
intravenous dosing of a compound to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in-Sdtro test system. The activity 
is described in terms of the minimimfi inhibitory concentration (MIC) detennined by the 
agar-dilution technique with an inoculum size of lO'* CFU/spot. Typically, compounds are 
active in the range 0.01 to 256 jLtg/ml. 

Staphylococci were tested on agar, using an inoculum of 10^^ CFU/spot and an 

incubation temperature of 37^C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% 
defibrinated horse blood, an inoculum of 10^ CFU/spot and an incubation temperature of 
3TC in an atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth 
of some of the test organisms. Fastidious Gram negative organisms were tested in Mueller- 
Hinton broth, supplemented with hemin and NAD, grown aerobically for 24 hours at 37°C, 
and with an innoculum of 5x10^ CFU/well. 

For example, the following results were obtained for the compound of Example 1: 
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Organism 

Staphylococcus aureus: 



MSQS 
MRQR 



MIC (us/mn 
0.25 



0.5 



5 



Streptococcus pneumoniae 
Streptococcus pyogenes 
Haemophilus influenzae 
Moraxella catarrhalis 



0.5 



0.13 



2.0 



0.06 



MSQS = methicillin sensitive and quinolone sensitive 
10 MRQR = methicillin resistant and quinolone resistant 

Certain intermediates and/or Reference Examples described hereinafter are within the 
scope of the invention and may also possess useful activity, and are provided as a further feature 
of the invention. 

15 The invention is now illustrated but not limited by the following Examples in which 

unless otherwise stated 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 
20 18-26°C and without exclusion of air unless otherwise stated, or unless the skilled person 

would otherwise work under an inert atmosphere; 

(iii) colunm chromatography (by the flash procedure) was used to purify compounds and 
was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 
25 (v) the structure of the end-products of the invention were generally confirmed by NMR 

and mass spectral techniques [proton magnetic resonance spectra were generally determined 
in DMSO-d6 unless otherwise stated using a Varian Gendni 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as 
30 an internal standard (8 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, 
multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally 
obtained using a Platform spectrometer (supplied by Micromass) run in electrospray and. 
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where appropriate, either positive ion data or negative ion data were collected]; optical 
rotations were determined at 589nm at 20^C for O.IM solutions in methanol using a Perkin 
Elmer Polarimeter 341 ; 

(vi) each intermediate was purified to the standard required for the subsequent stage and 

5 was characterised in sufficient detail to confirm that the assigned structure was correct; purity 
was assessed by HPLC, TLC, or NMR and identity was detemoined by infra-red spectroscopy 
(IR), mass spectroscopy or NMR spectroscopy as appropriate; 

(vii) in which the following abbreviations may be used :- 

DMF is NJ^-dimethylformamide; DMA is N J^-dimethylacetamide; TLC is thin layer 
10 chromatography; HPLC is high pressure liquid chromatography; MPLC is medium pressure 
liquid chromatography; DMSO is dimethylsulfoxide; CDCI3 is deuterated chloroform; MS is 
mass spectroscopy; ESP is electrospray; EI is electron impact; CI is chemical ionisation; 
APCI is atmospheric pressure chemical ionisation; EtOAc is ethyl acetate; MeOH is 
methanol; phosphoryl is (H0)2-P(0)-0-; phosphiryl is (H0)2-P-0-; Bleach is "Clorox" 6.15% 
15 sodium hypochlorite; 

(viii) temperatures are quoted as **C. 

Synthesis of some frequently used intermediates will now be described, followed by the 
Examples. 

20 

r3-(4-Bromo-phenvl)-4,5-dihvdro-isoxazol-5-vn-methanol 

4-Bromo-benzaldehyde oxime (162 g, 789.9 nmiol) and allyl alcohol (130.5 ml) were added 
25 to tetrahydrofuran (1000 ml) and then bleach (5305 ml) was added. The reaction was cooled 
to 0 °C and stirred for 3 hrs. The precipitate was collected and washed with water (2 x 300 
ml) to give the desired product (137 g). 

NMR (DMSO-dA^ 5: 3.12 (dd, IH); 3.32 (dd, IH); 3.49 (m, 2H); 4.64 (m, IH); 4.92 (t, IH); 
7.57 (d, 2H); 7.62 (d, 2H). 
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Methansulfonic acid 3-f4-broino-phenvl)-4,5-dihvdro-isoxazol-5-vlmethvl ester 




[3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl]-methanol (84,3 g, 328 mmol) was added to 
5 anhydrous dicWoromethane (500 ml) followed by addition of triethylamine (64.1 ml, 459.2 
mmol). The solution was allowed to cool to 0 followed by dropwise addition of methane 
sulfonyl chloride (30.65 ml, 396 mmol). The reaction was stirred for 2 hours at 0 and then 
aqueous sodium bicarbonate (200 ml) was added. After further extraction with 
dichloromethane (2 x 200 ml), the organic layers were combined, dried over sodixmi sulfate, 
10 and concentrated in vacuo to give the desired product (1 10 g). 

NMR (DMSO-d^) 6: 3.08 (s, 3H); 3.27 (dd, IH); 3.47 (dd, IH); 437 (m, 2H); 5.02 (m, IH); 
7.53 (m, 4H). 

5-Azidomethvl-3-(4-bromo-phenvl)-4,5-dihvdro-isoxazole 



Methanesulfonic acid 3-(4-bromo-phenyl)-4,5-dihydro-isoxazol-5-ylmethyl ester (55 g, 164,2 
mmol) was added to dimethyl formamide (200 ml) followed by addition of sodium azide 
(21.4 g, 328.4 mmol). The mixture was heated to 75 °C for six hours and then added to 
20 aqueous sodium chloride (300 ml) followed by extraction with ethyl acetate (3 x 300 ml). 
The organic layers were combined, dried over sodium sulfate, and concentrated in vacuo to 
yield the desired product (52 g), 

NMR (DMSO-dfi) 5: 3.25 (dd, IH); 3.53 (dd, IH); 3.61 (m, 2H); 4.96 (m, IH); 7.65 (d, 2H); 
7.71 (d, 2H). 




N 



15 



25 



f3-f4-Bromo-DhenvD-4,5-dihvdro-isoxa2ol-5-vn-methy laTnine 
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5-A2idomethyl-3-(4-bromo-phenyl)-4,5-dihydro-isoxazole (52 g, 184,4 mmol) was dissolved 
in dichloromethane:methanol:water 16:5:1 (440 ml) followed by addition of 200 grams of 
polystyrene-bound triphenylphosphine resin (1.6 nunol per gram). The mixture was stirred 
for 16 hours and filtered. The resin was washed with dichloromethane (200 ml) and methanol 
5 (100 ml) and then the solvents were concentrated in vacuo to give the desired product (47 g). 
NMR (DMSO-d^) 5: 3.75 (m, 2H); 3.25 (dd, IH); 3.44 (dd, IH); 4.69 (m, IH); 7.62 (d, 2H); 
7.68 (d, 2H). 



Ar-r3-f4-Bromo-phenvlV4,5-dihvdro-isoxazol-5-vlmethVll-acetamide 




10 



[3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl]-methylamine (10 g, 39.1 nmoiol) and 
triethylamine (8.2 ml, 58.6 nunol) were added to anhydrous dichloromethane (100 ml) and 
cooled to 0 ^C. Acetyl chloride (3.0 ml, 43.6 mmol) was then added dropwise and the 
15 reaction was stirred for 3 hours followed by addition of ethyl acetate (200 ml). The 

precipitate was collected, washed with water (2 x 100 ml), and finally with ethyl ether (2 x 50 
ml) to give the desired product (6.9 g). 

NMR fPMSO-d^^ 5: 1.84 (s, 3H); 3.13 (dd, IH); 3.28 (m, 2H); 3.47 (dd, IH); 4.76 (m, IH); 
7.6 (d, 2H); 7.67 (d, 2H); 8.16 (t, IH). 

20 

l-r3-(4-Bromo-phenvlM,5-dihvdro-isoxazol-5-vlmethvll-lH"ri.2.31triazole 

5-Azidomethyl-3-(4-bromo-phenyl)-4,5-dihydro-isoxazol (12.3 g, 43.6 mmol) and 
25 bicyclo[2.2.1]hepta-2,5-diene (23.6 ml, 218.1 mmol) were added to dioxane (200 ml), heated 
to 100 °C and stirred for six hours. The reaction mixture was concentrated in vacuo followed 
by addition of ethyl ether (200 ml). The precipitate was collected and washed with ethyl ether 
(3 X 20 ml) and dried under nitrogen to give the desired product (8.8 g). 
NMR rPMSQ-ck^ 5: 3.31 (dd, IH); 3.62 (dd, IH); 4.68 (m, 2H); 5.19 (m, IH); 7.59 (d, 2H); 
30 7.69 (d, 2H); 7.76 (d, IH); 8.17 (d, IH). 
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l-r3-r4-Bromo-phenvn-4.5~dihvdro-isoxazol-5--vlmethvl1-4-methvl^ 




[3-(4-Bromo-phenyl)-4,5-dihydro4soxazol-5-yl]-melhylaim (10 g, 39.1 mmol) and 
5 diisopropylethylamine (33.9 ml, 195.3 mmol) wctc added to anhydrous methanol (100 ml) 
followed by addition of iV'-[2,2-dichloro-l-methylethylidene]-4- 

methylbenzenesulfonylhydrazide (14.9 g, 50.8 mmol). The reaction mixture was stirred at 
room temperature for four hours and then ethyl acetate was added. The precipitate was 
collected and washed with water (2 x 50 ml) to give the desired product (4.49 g). 
10 NMR (DMSO-A;) 5: 2.23 (s, 3H); 3.28 (dd, IH); 3.59 (dd, IH); 4.58 (m, 2H); 5.14 (m, IH); 
7.59 (d, 2H); 7.67 (d, 2H); 7.86 (s, IH). 

r3-(4-Bromo-3-fluoro-phenvD-4,5-dihvdro-isoxazol"5"Vn-methanol 



4-Bromo-3-fluoro-benzaldehyde oxime (55.7 g, 265.3 nmiol) and allyl alcohol (44 ml) were 
added to tetrahydrofuran (300 ml) and then bleach (1791 ml) was added. The reaction was 
stirred for four hours followed by extraction witti tetrahydrofuran (2 x 200 ml). The organic 
layers were combined, dried over sodium sulfate, and concentrated in vacuo to give the 
20 desired product (66 g). 



NMR (DMSO-d^) 6: 3.23 (dd, IH); 3.41 (dd, IH); 3.55 (m, 2H); 4.77 (m, IH); 5.05 (d, IH); 
7.47 (d, IH); 7.6 (d, IH); 7.81 (t, IH). 



Methanesulfonic acid 3-(4-bromo-3-fluoro-phenvlV4,5-dihvdro-isoxa2ol-5-vlmethvl ester 




15 




[3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isoxa2ol-5-yl]-methanol (30 g, 112.4 mmol) was 
added to anhydrous dichloromethane (300 ml) followed by addition of triethylamine (21.8 nod, 
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157.3 mmol). The solution was cooled to 0 °C followed by drop wise addition of methane 
sulfonyl chloride (10.4 ml, 134.8 mmol). The reaction was stirred for 2 hours at 0 °C and 
then aqueous sodium bicarbonate (100 ml) was added. After further extraction with 
dichloromethane (2 x 100 ml), the organic layers were combined, dried over sodium sulfate, 
5 and concentrated in vacuo to give the desired product (38.7 g). 

NMR (DMSO-A^^ S: 3.15 (s, 3H); 3.18 (dd, IH); 3.52 (dd, IH); 4.29 (m, 2H); 4.99 (m, IH); 
7.40 (d, IH); 7.59 (d, IH); 7.76 (t, IH). 



5-Azidomethvl-3-(4-bromo-3-fluoro-phenvlM.5"dihvdrO"isoxazole 



10 




Methanesulfonic acid 3-(4-bromo-3-fluoro-phenyl)-4,5-dihydro-isoxazol-5-ylmethyl ester 
(38.6 g, 111.9 mmol) was added to dimethyl formamide (lOO rol) followed by addition of 
sodium azide (14.5 g, 223.8 mmol). The mixture was heated to 75 °C for five hours and then 
15 added to aqueous sodium chloride (200 ml) followed by extraction with ethyl acetate (3 x 200 
ml). The organic layers were combined, dried over sodium sulfate, and concentrated in vacuo 
to yield the desired product (31 g). 

NMR (DMSO-dA^ 8: 3.23 (dd, IH); 3.52 (dd, IH); 3.6 (m, 2H); 4.99 (m, IH); 7.48 (d, IH); 
7.66 (d, IH); 7.82 (t, IH). 

20 

r3-(4-Bromo-3-fluoro-phenvn"4.5-dihvdro-isoxazol-5-vn-methvlamine 



F 




5-Azidomethyl-3-(4-bromo-3-fluoro-phenyl)-4,5-dihydro-isoxazole (31 g, 106.2 nrniol) was 
25 dissolved in dichloromethanermethanol: water 16:5:1 (215 ml) followed by addition of 100 
grams of polystyrene bound triphenylphosphine resin (1.6 nmoLol per gram). Tho mixture was 
stirred for 16 hours and filtered. The resin was washed with dichloromethane (100 ml) and 
methanol (50 ml) and then the solvents were concentrated in vacuo to give the desired product 
(27.9 g). 
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NMR n3MSO-dU) S: 2.73 (m, 2H); 3.26 (dd, IH); 3.41 (dd, IH); 4.74 (m, IH); 7.47 (d, IH); 
7.63 (d, IH); 7.82 (t, IH). 

Ar-r3-(4-BromO"3"fluQro-phenvlV4,5-dihvdro4soxazol"5-vlmethvlVacetam^ 



[3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isoxazol-5-yl]-methylamine (9 g, 33.8 nunol) and 
triethylamine (7 ml, 50.8 nunol) were added to anhydrous dichloromethane (100 ml) and 
cooled to 0 °C. Acetyl chloride (2.8 ml, 40.6 mmol) was then added dropwise and the 
reaction was stirred for 3 hours followed by addition of ethyl acetate (200 ml). The 
10 precipitate was collected and washed with water (2 x 50 ml) to give the desired product (5 g). 
NMR (DMSO-dg^ 8: 1.83 (s, 3H); 3.15 (dd, IH); 3.28 (m, 2H); 3.48 (dd, IH); 4.81 (m, IH); 
7.45 (d, IH); 7.62 (d, IH); 7.82 (t, IH), 8.16 (m, IH). 

l-r3-f4-Bromo-3-fluoro-phenvl)-4.5-dihvdro-isoxazol-5-vlmethvll-4-methvl-lH^ 



[3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isoxazol-5-yl]-methylamine (9 g, 33.8 mmol) and 
diisopropylethylamine (21.8 ml, 169.5 mmol) were added to anhydrous methanol (100 ml) 
followed by addition of A^'-[2,2-dichloro-l-methylethylidene]-4- 

methylbenzenesulfonylhydrazide (12.9 g, 43.9 mmol). The reaction was stirred at room 
20 temperature for four hours and then ethyl acetate was added. The precipitate was collected 
and washed with water (2 x 50 ml) to give the desired product (3.89 g). 
NMR rPMSO-d.^ 5: 2.05 (s, 3H); 3.07 (dd, IH); 3.4 (dd. IH); 4.38 (m, 2H); 4.97 (m, IH); 
7.25 (d, IH); 7.44 (d, IH); 7.62 (t, IH), 7.67 (s, IH). 

25 5"BromO"pvridine-2-carbaldehvde oxime 



5 





HO-N 




N 



wo 03/022824 PCT/GB02/04120 

-39- 

5-Broino-pyridine-2-carbaldehyde (60 g, 322 mmol) was added to methanol (700 ml) and 
then water was added (700 ml) followed by addition of hydroxylamine hydrochloride (28 g, 
403 mmol). Sodiimi carbonate (20.5 g, 193.2 mmol) in water (200 ml) was added and the 
reaction was stirred for 30 minutes. Water (500 ml) was then added and the precipitate was 
filtered and washed with water (2 x 300 ml) to give the desired product (60 g). 
NMR fDMSO-dx-> 5: 7.75 (d, IH); 8.09 (t, 2H), 8.72 (s, IH); 11.84 (s, IH). 



r3-(5-Bromo-pvridin-2-vn-4.5-dihvdro-isoxazol-5-vl1--methanol 




5-Bromo-pyridine-2-carbaldehyde oxime (60 g, 298.5 mmol) and allyl alcohol (49.7 ml) were 
added to tetrahydrofuran (200 ml) and then bleach (2016 ml) was added. The reaction was 
stirred for four hours followed by extraction with tetrahydrofuran (2 x 200 ml). The organic 
layers were combined, dried over sodimn sulfate, and concentrated in vacuo to give the 
desired product (38.8 g). 

NMR (DMSO-dg^ 5: 3.2 (dd, IH); 3.41 (dd, IH); 3.55 (m, 2H); 4.8 (m, IH); 5.02 (d, IH); 
7.84 (d, IH); 8.16 (d, IH); 8,8 (s, IH). 

Methanesulfonic acid 3-f5-bromo-pvridin-2-vl)-4,5-dihvdro-isoxazol-5-Ylmethvl ester 




[3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol-5-yl]-methanol (38.8 g, 150.5 mmol) was 
added to anhydrous dichloromethane (200 ml) followed by addition of triethylamine (29.2 ml, 
210.7 mmol). The solution was cooled to 0 °C followed by dropwise addition of methane 
sulfonyl chloride (12.3 ml, 180.6 mmol). The reaction was stirred for 2 hours at 0 °C and 
then aqueous sodium bicarbonate (100 ml) was added. After further extraction with 
dichloromethane (2 x 100 ml), the organic layers were combined, dried over sodium sulfate, 
and concentrated in vacuo to give the desired product (30.5 g). 

NMR (DMSO-da 5: 3.24 (dd, IH); 3.55 (dd, IH); 3.55 (m, 2H); 5.04 (m, IH); 7.85 (d, IH); 
8.18 (d,lH); 8.82 (s, IH). 
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5-Azidomethvl"3"f5-bromo-pvridin-2"vD-4,5-dihvdro-isoxazole 




Methanesulfonic acid 3-(5-bromo-pyridin-2-yl)-4,5-dihydbro-isoxazol-5-ylinethyl ester (30.5 
5 g, 90.77 nunol) was added to dimethyl formamide (50 ml) followed by addition of sodium 
azide (11.8 g, 181.5 mmol). The mixture was heated to 75 "^C for five hours and then added to 
aqueous sodium chloride (100 ml) followed by extraction with ethyl acetate (3 x 200 ml). 
The organic layers were combined, dried over sodium sulfate, and concentrated in vacuo to 
yield the desired product (15 g). 
10 NMR (DMSO-dg^ 5: 3.24 (dd, IH); 3.55 (dd, IH); 3.55 (m, 2H); 5.04 (m, IH); 7.85 (d, IH); 
8,18 (d, IH); 8.82 (s, IH). 

r3-(5-BromO'Dvridin-2-vl)-4>5-dihvdro-isoxazoI-5-'vn-methvlamine 



dissolved in dichloromethane:methanol: water 16:5:1 (88 ml) followed by addition of 25 
grams of polystyrene bound triphenylphosphine resin (1.6 mmol per gram). The ntiixture was 
stirred for 16 hours and filtered. The resin was washed with dichloromethane (50 ml) and 
20 methanol (25 ml) and then the solvents were concentrated in vacuo to give the desired product 
(3g). 

NMR (DMSO^d^) 5: 1.55 (s, 2H); 2.76 (m, 2H); 3.29 (dd, IH); 3.43 (dd, IH); 4.72 (m, IH); 
7.88 (d, IH); 8.16 (d, IH); 8.82 (s, IH). 

25 jV-r3-(5-Bromo-pvridin-2-vlV4,5-dihvdro-isoxazol-5-vlmethvll-acetaimde 




Br 



15 



5-Azidomethyl-3-(5-bromo-pyridin-2-yl)-4,5-dihydro-isoxazole (4.4 g, 115.6 mmol) was 




O 



5-Azidomethyl-3-(5-bromo-pyridin-2-yl)-4,5-dihydro-isoxa2ole (3 g, 10.6 mmol) and 
thioacetic acid (10 ml) were combined and stirred for 52 hours. The reaction mixture was 
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concentrated in vacuo and then ethyl acetate (20 ml) was added. The resulting precipitate was 
filtered and washed with ethyl acetate (2 x 20 ml) to give the desired product (1.8 g). 
m^JDMSO^ 8: 1,25 (s, 3H); 3.12 (dd, IH); 3.22 (t, 2H); 3.41 (dd, IH); 4.53 (m, IH); 
7.79 (d, IH); 8.09 (dd, 2H); 8.82 (s, IH). 

5 

l-r3-(5-Bromo-p\aidin-2-yl)-4,5-dihvdro-isoxazol-5-vlmethvl1-lg-1.23-triazo 



5-A2idomethyl-3-(5-bromo-pyridin-2-yl)-4,5-dihydro-isoxazole (1 g, 3.5 mmol) and 
10 bicyclo[2.2. l]hepta-2,5-diene (1 nal) were combined with dioxane (2 ml) and subjected to 

DMcrowave radiation in a Smith Personal Synthesizer for 900 seconds at 125 The reaction 
mixture was concentrated in vacuo and ethyl acetate (5 ml) was added. The precipitate was 
filtered and washed with ethyl acetate (2x5 ml) to give the desired product (417 mg). 
NMR (DMSO-dA^ 5: 3.36 (dd, IH); 3.62 (dd, IH); 4.6 (m, 2H); 5.25 (m, IH); 7.75 (s, IH); 
15 7.83 (d, IH); 8.14 (d, IH); 8.16 (s, IH); 8.8 (s, IH). 

1 -r3-f 5-Bromo-pvridin"2"VD-4,5-dihvdro-isoxazol-5-vlmethvll-4-methvl- IH- 1 ,23-triazole 



20 [3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol-5-yl]-methylamine (3.4 g, 13.3 mmol) and 
diisopropylethylamine (11.8 ml, 66.3 mmol) were added to anhydrous methanol (25 ml) 
followed by addition of iV'-[2,2-dichloro-l-methylethylidene]-4- 
methylbenzenesulfonylhydrazide (5.1 g, 17.3 mmol). The reaction was stirred at room 
temperature for four hours and then ethyl acetate was added. The precipitate was collected 



25 and washed with water (2 x 25 ml) to give the desired product (793 mg). 

NMR rDMSO-d^-> 5: 1.98 (s, 3H); 3.10 (dd, IH); 3.36 (dd, IH); 4.37 (m, 2H); 4.95 (m, IH); 
7.60 (d, 2H); 7.92 (d, IH); 8.55 (d, IH). 





30 
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f3-(5-Bromo-thien-2-vD-4,S-dihvdro-isoxazol-5-vn-methanol 



^ Br 



5-Bromo-thiophene-2-carbaldehyde oxime (40.2 g, 195.2 mmol) and allyl alcohol (32.4 ml) 
5 were added to tetrahydrofuran (200 ml) and ttien bleach (1318 ml) was added. The reaction 
was stirred for four hours followed by extraction with tetrahydrofuran (2 x 200 ml). The 
organic layers were combined, dried over sodium sulfate, and concentrated in vacuo to give 
the desired product (19 g). 

NMR rPMSO-dA^ 5: 2.95 (dd, IH); 3.15 (dd, IH); 3.27 (m, 2H); 4.5 (m, IH); 4.85 (t, IH); 
10 7.00 (d, IH); 7.08 (d, IH). 

Methanesulfonic acid 3-(5-bromo-thien-2-vlV4.5-dihvdro-isoxazol-5-vlmethvl ester 



15 [3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5-yl]-methanol (10.7 g, 40.6 mmol) was added 
to anhydrous dichloromethane (200 ml) followed by addition of triethylamine (7.9 ml, 56.9 
mmol). The solution was cooled to 0 followed by dropwise addition of methane sulfonyl 
chloride (3.8 ml, 48.7 mmol). The reaction was stirred for 2 homrs at 0 "^C and then aqueous 
sodium bicarbonate (100 ml) was added. After further extraction with dichloromethane (2 x 

20 100 ml), the organic layers were combined, dried over sodium sulfate, and concentrated in 
vflCMt? to give the desired product (9 g). 

NMR (DMSO^d^) 5: 3.25 (s, 3H), 3.28 (dd, IH); 3,57 (dd, IH); 4.36 (m, 2H); 5.05 (m, IH); 
7.27 (d, IH); 7.32 (d, IH). 

25 5-Azidomethvl-3--(5-bromo-thien-2-vD-4,5-dihvdro-isoxazole 





Methanesulfonic acid 3-(5-bromo-thien-2-yl)-4,5-dihydro-isoxazol-5-ylmethyl ester (9 g, 26.4 
mmol) was added to dimethyl formamide (25 ml) foUowed by addition of sodium azide (3.4 
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g, 52.8 mmol). The mixture was heated to 75 °C for five hours and then added to aqueous 
sodixim chloride (100 ml) followed by extraction with ethyl acetate (3 x 200 ml). The organic 
layers were combined, dried over sodium sulfate, and concentrated in vacuo to yield the 
desired product (7.4 g). 

NlVIR(DMSO-da 5: 3.01 (dd, IH); 3.3 (dd, IH); 3.42 (d, IH); 4.75 (m, IH); 7.07 (d, IH); 
7.14 (d,lH); 7.78 (s,lH). 

r3-(5-Bromo-thien-2-v lV4.5-dihvdro-isoxazol-5-vn-methvlamine 

Br 

5-Azidomethyl-3-(5-bromo-thien-2-yl)-4,5-dihydro-isoxazole (5 g, 17.4 mmol) was dissolved 
in dichloromethane:methanol:water 16:5:1 (88 ml) followed by addition of 20 grams of 
polystyrene bound triphenylphosphine resin (1.6 mmol per gram). The mixture was stirred 
for 16 hours and filtered. The resin was washed with dichlorometiiane (50 ml) and methanol 
(25 ml) and then the solvents were concentrated in vacuo to give the desired product (4.3 g). 
NMR (DMSO-dfi) 8: 2.55 (m, 2H), 3.01 (dd, IH); 3.2 (dd, IH); 4.46 (m, IH); 6.99 (d, IH); 
7.12 (d,lH). 

iV-r3-(5-B romo-thien-2-vn-4.5-dihvdro-isoxazol-5-vlmethvn-acetamide 

O 

[3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5-yl]-methylamine (2.1 g, 8 mmol) and 
triethylamine (1.7 ml, 12 mmol) were added to anhydrous dichloromethane (50 ml) and 
cooled to 0 "C. Acetyl chloride (0.670 ml, 9.6 mmol) was then added dropwise and the 
reaction was stirred for 3 hours followed by addition of ethyl acetate (100 ml). The 
precipitate was collected and washed with water (2 x 25 ml) to give the desired product 
(l-2g). 

NMR (DMSO-dfi) 5: 1.86 (s, 3H), 3.15 (dd, IH); 3.3 (m, 2H); 3.55 (dd, IH); 4.8 (m, IH); 7.2 
(d, IH); 7.35 (d, IH), 8.2 (t, 11^. 
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l-r3-(5-B romo-thien-2-vn-4.S-dihvdro-isoxazol-5-vlmethvl1-lg.l.2.3-triazole 



^ Br 



5-Azidomethyl-3-(5-bromo-tWen-2-yl)-4,5-dihydro-isoxaz^^^ (500 mg, 1.74 mmol) and 
bicyclo[2.2.1]hepta-2,5-diene (1 ml) were combined with dioxane (2 ml) and subjected to 
microwave radiation in a Smith Personal Synthesizer for 900 seconds at 125 ""C. The reaction 
mixture was concentrated in vacuo and ethyl acetate (5 ml) was added. The precipitate was 
filtered and washed with ethyl acetate (2x5 ml) to give the desired product (234 mg). 
NMR (DMSO-d^ 8: 3.28 (dd, IH); 3.59 (dd, IH); 4.66 (m, 2H); 5.18 (m, IH); 7.24 (d, IH); 
7.35 (d, IH), 7.78 (d, IH), 8.17 (s, IH). 

l-r3-r5-Br omo-thien-2--vlV4,5-dihvdro-isoxazol-5-vlmethvll-4-methvl->l//-l,2^^ 



[3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5-yl]-methylainine (2.2 g, 8.4 mmol) and 
diisopropylethylamine (7.3 ml, 42 mmol) were added to anhydrous methanol (50 ml) 
followed by addition of iV'-[2,2-dichloro-l-methylethylidene]-4- 
methylbenzenesulfonohydrazide (3.2 g, 10.9 mmol). The reaction was stirred at room 
temperature for four hours and then ethyl acetate was added. The precipitate was collected 
and washed with water (2 x 25 ml) to give the desired product (793 mg). 
NMR(DMSO-da 5: 2.23 (s, 3H), 3.23 (dd, IH); 3.55 (dd, IH); 4.55 (m, 2H); 5.16 (m, IH); 
7.23 (d, IH); 7.33 (d, IH), 7.83 (s, IH). 

f 5igV3-(5-Bromop v rid-2- vl V2-OXO- 1 ,3 -oxazolidin-5-vnmeth vl methanesulf onate 



(5/?)-3-(5-Bromopyrid-2-yl)-5-(hydroxymethyl).l,3oxa2oUdin-2-one (15.4 g, 56.4 mM) was 
dissolved in methylene chloride (150 ml). Triethylamine (8.00 g, 78.9 mM) was added and 
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the solution was degassed. Methanesulfonyl chloride (7.75 g, 67.7 mM) was added dropwise 
and the reaction was stirred at 0° for 4 hours. The mixture was dOuted witii aqueous sodium 
bicarbonate and the compound was extiracted using methylene chloride. The organic layer 
was washed with brine, dried (magnesium sulfate) and evaporated to give a light orange solid 
5 (21.24 g). 

MS fESP^: 352 (MlT) for CloHiiBrNzOsS 

NMR (DMSO-dg) 5: 3.27 (s, 3H); 3.94 (dd, IH); 4.28 (t, IH); 4.54 (dq, 2H); 5.05 (m, IH); 
8.07-8.09 (m, 2H); 8.53 (s, IH). 

10 (5igV5-f A2i domethvlV3-( 5-biomopvrid-2-vn-l .S-oxazolidin-S-oTie 

(5/?)-3-(5-Bromopyrid-2-yl)-2H0xo-l,3-oxazolidin-5-yl]methyl methanesulfonate (21.24 g, 
56.4 mM) was dissolved in iV,iV-dimethylformarmde (200 ml). Sodium azide (7.33 g, 113 
mM) was added and the reaction was heated at 75° for 16.5 hours. The mixture was cooled, 
15 diluted with ethyl acetate, washed with sodium bicarbonate followed by water, dried 
(magnesium sulfate), and evaporated in vacuo to give a light yellow solid (16.8 g). 
NMR(DMSO-dg).S: 3.78 (dq. 2H); 3.88 (dd. IH); 4.25 (t, IH); 4.93 (m. IH); 8.08 (m. 2H); 
8.51 (s, IH). 

(5^)-3-(5-Bromopvrid-2-vn-5-fliy-1.2. 3-faiazol-l-vlmethvlV1.3-oxazoUdin-2-one 




(5/?)-5-(Azidometiiyl)-3-(5-bromopyrid-2-yl)-l,3-oxazoUdin-2-one (5.60 g, 18.7 mM) was 
dissolved in 1,4-dioxane (12 ml). Bicyclo[2.2.1]hepta-2,5-diene (10.3 g, 112 mM) was added 
and the yellow solution was stiired at 100° for 16 hours. The brown solution was 
concentrated and the residue was purified by flash chromatography eluting with ethyl acetate. 
Relevant fractions were combined to give the desired product (4.36 g) as a beige solid. 
MS (BS?y. 324 (MH*) for CiiHioBrN502 

NMR(DMSO-dg) 5: 4.23 (m, IH); 4.53 (dd. IH); 5.09-5.11 (m, 2H); 5.40 (m. IH); 8.00 (s, 
IH); 8.21 (d, IH); 8.30 (dd. IH); 8.40 (s. IH); 8.74 (d, IH). 
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N-frfSS^- 3-f5-Bromopvrid-2-vlV2-oxo-1.3-oxazolidin-5-vl1methvnacetamide 



O 




o 

(5i?)-5-(A2idomethyl)-3-(5-bromopyrid-2-yl)-l,3-oxazolidin-2-one (5.60 g, 18.7 mM) was 
dissolved in thioacetic acid (10 ml) to give a yellow solution. The solution was degassed and 
stirred at room temperature for 20 hours. The thick slurry was concentrated and the desired 
product was crystallized from acetone (100 ml) to give the product as a light yellow solid 
(3.25 g). 

MS (ESP-): 315 (MFt) for CiiHi2BrN303 

NMR (DMSO-dg^ 5: 1.84 (s, 3H); 3.453-3.46 (m, 2H); 3.86 (dd, IH); 4.20 (t, IH); 4.76 (m, 
IH); 8.08 (s, 2H); 8.25 (t, IH); 8.52 (s, IH). 

(55^-5-(Aminomethvl)-3-f5-bromopvrid-2-vlV1.3-oxazolidin-2-one 

(5/e)-5-(A2idomethyl)-3-(5-bromopyrid-2-yl)-l,3-oxazolidin-2-one (5.60 g, 18.7 mM) was 
dissolved in acetonitrilerwater (100:10 ml). Triphenylphosphine (5.42 g, 20.7 mM) was 
added. The reaction mixture was degassed and stirred at room temperature for 48 hours. The 
light yellow liquid was concentrated and the residue was purified by flash chromatography 
eluting with ethyl acetate then 6% methanol in ethyl acetate. Relevant fractions were 
combined to give the desired product as a light yellow solid (4.54 g). 
MS flBSP^: 272 (MH^ for C9HioBrN302. 

NMR rPMSO-dg ^ 5: 1.7 (s, 2H); 2.85 (dq, 2H); 3.95 (m, IH); 4.16 (t, IH); 4.65 (m, IH); 
8.05-8.10 (m, 2H); 8.51 (m, IH). 



B 




r5jgV3-f5-BromoDvrid-2-vl')-5-r(4-methvl-ljy-1.2.3-triazol-l-vnmethvll-1.3-oxa2olidin-2-one 

O 



wo 03/022824 



PCT/GB02/04120 



-47. 



(55)-5-(Aininomethyl)-3-(5-bromopyrid-2-yl)-13-oxazoUclin-2-^^ (4.54 g, 16.7 mM) was 
dissolved in methanol (100 ml). Diisopropylethylamine (5.86 g, 20,9 mM) was added and the 
reaction was cooled to O'^' in an ice bath. Toluenesulfonic acid 2-(2,2-dichloro-l- 
methylethylidene)hydrazide (5.86 g, 20.9 mM) was added to give an orange solution. The 
reaction was stirred overnight while slowly warming to room temperature. The desired 
product precipitated as a yellow soUd (4.10 g) and was filtered. 
MS (ESPV 338 (MlT) for C^HizBrNsOa 

NMR (DMSO-d^ 6: 2.24 (s, 3H); 3.99 (dd, IH); 4.29 (t, IH); 4.78-4.80 (m, 2H); 5.13 (m, 
IH)- 7.87 (s, IH); 8.00 (d, IH); 8.08 (dd, IH); 8.52 (d, IH). 

(5i;)-3-f4-Iodophenvn-5-flH-1.2.3-triazol-l-vlmethvn-l,3-oxazohdin-2-one 



(5i?)-5-(Azidomethyl)-3-(4-iodophenyl)-l,3-oxa2olidin-2-one (10.0 g, 29.1 mmol) was 
dissolved in 1,4-dioxane (100 ml). Bicyclo[2.2.1]hepta-2,5-diene (9.4 ml, 87.2 mmol) was 
added and the mixture heated to 100 °C for 24h. The solution was cooled and purified by 
silica flash chromatography with 1-10 % methanol in dichloromethane as eluent giving 7.2 g 
of the desired product. 
MS (ESP) 370.96 (MH+) for C12H11IN4O2. 

^H-NMR pMSO-dg} 5: 3.88 (dd, IH); 4.22 (t, IH); 4.84 (d, 2H); 5.13 (m, IH); 7.31 (d, 2H); 
7.70 (s, IH); 7.75 (d, 2H); 8.16 (s, IH). 

f 5iy)-5-(Aminometh vl V3-f4-iodophenvl V 1 3-oxazolidin-2--Qne 



(5/?)-5-(Azidomethyl)-3-(4-iodophenyl)-l,3-oxazoUdin-2-one (8.0 g, 23.2 mmol) was 
dissolved in acetonitrile (160 ml) and water (16 ml). Triphenylphosphine (7.3 g, 27.9 imnol) 
was added and the mixture stirred at room temperature overnight. The volatiles were 
removed by concentration in vacuo ^ and the resulting residue partitioned between water (200 
ml) and dichloromethane (200 ml). The aqueous layer was extracted with dichloromethane (2 



O 




O 
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X 200 ml) and dried over sodium sulfate. The crude material was purified by flash 
chromatography on silica gel with 0 - 10% methanol in dichloromethane as the eluent giving 
the desired product (6.0 g). 

^H-NMR rPMSO-dA^ S: 1.73 (br s, 2H); 2.82 (m, 2H); 3.83 (dd, IH); 4.04 (t, IH); 4.61 (m, 
IH); 7.41 (d, 2H); 7.72 (d, 2H). 

(5/gV3-f4-IodophenvlV5-r(4-methvl-li/-l,2.3-triazol-l-vltoethvll-13-oxazoh^^^ 




(55)-5-(Aminomethyl)-3-(4-iodophenyl)-l,3-oxazolidin-2-one (6.0 g, 18.9 mmol) was 
dissolved in methanol (150 ml, c = O.IM) and cooled to 0 "^C. Diisopropylethylamine (13.1 
ml, 75.4 mmol) was added and the reaction stirred at 0 ""C for 5 min; toluenesulfonic acid 2- 
(2,2-dichloro-l-methylethylidene)hydrazide was then added and the reaction stirred 
overnight. The volatiles were concentrated in vacuo, dichloromethane was added and some 
product crystallized from solution; the remaining residue was purified by flash 
chromatography on silica gel using 0-5% methanol in dichloromethane as the eluent. The 
relevant fractions were combined giving 5.5 g of the desired product. 
MSfESP^ 384.98 (MH+) for C13H13IN4O2. 

^H-NMR flPMSO-d^-^ 5: 2.22 (s, 3H); 3.86 (dd, IH); 4.20 (t. IH); 4.75 (d, 2H); 5.09 (m, IH); 
7.33 (d, 2H); 7.72 (d, 2H); 7.86 (s, IH). 



(5/g)-5-fAzidomethvl)-3-(4-iodophenvlVl,3-oxazolidin-2-one 




[(5iJ)-3-(4-Iodophenyl)-2-oxo-l,3-oxazolidin-5-yl]methyl methanesulfonate (27 g, 68 mmol) 
was dissolved in dimethylacetamide (300 ml). Sodium azide (13.1 g, 202 mmol) was 
carefully added, and the solution was heated to 80 ""C for 3h. After cooling to room 
temperature, the mixture was diluted with ethyl acetate (500 ml), washed with water (2x), 
brine, and dried over sodium sulfate. Flash chromatography with 0-1% methanol in 
dichloromethane as eluent gave the desired product (19g). 
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MSfESP^ 344.93 (MH+) for C10H9IN4O2, 

^H-NMR rPMSO-d^^ 6: 3.74 (overlapping m, 3H); 4.12 (t, IH); 4.89 (m, IH); 7.41 (d, 2H); 
7.74 (d, 2H), 

5 r(5 jgV3-(4-IodophenvlV2-oxo-l 3-oxazolidin-5-vnmethvl methanesulfonate 



[(5iJ)-3-phenyl-2-oxo-l,3-oxazolidin-5-yl]methylinethanesulfonate (41 g, 152mmol) was 
dissolved in chloroform/ acetonitrile (250/250 ml). Silver trifluoroacetate (50 g, 228 mmol) 
was added followed by portionwise addition of iodine (58 g, 228 mmol). After stirring the 

10 reaction overnight, the silver iodide was filtered off, and the filtrate was washed with 

solutions of 5% sodium thiosulfate (2x500ml), saturated sodium bicarbonate (500ml), brine, 
and dried over magnesium sulfate. The dried solution was evaorated to give the desired 
product as a yellow soUd (32 g) that was used without further purification. 
MS (ESP) 397.93 (MH+) for C11H12IN05S. 

15 ^H-NMR (DMSO-d^) 5: 3.25 (s, 3H); 3.80 (dd, IH); 4.17 (t, IH); 4.49 (m, 2H); 5.00 (m, IH); 
7.40 (d, 2H); 7.74 (d, 2H). 

r(5 jgV3-Phenvl-2-oxo-L3-oxazolidin-5- vllmethvl methanesulfonate 





O 



20 W.A.Gregory et al, J.Med.Chem.,32, 1673-1681 (1989). 



r5jgV5-(HvdroxvmethvlV3-(4-iodophenvlV1.3-oxazolidin-2-one 




M.B. Gravestock, WO 99/64417 



25 
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r(S jgV3-(4-IodophenvlV2-oxo-l .3-oxazolidin-5-vnmetfavl acetate 




V 



W.A,Gregory et al, J.Med.Chem.,33, 2569-2578 (1990). 



5 r(5jgV3-Phenvl-2-oxo-1.3-oxazolidin-5-vninethvl acetate 




O 



W,A.Gregory et al, J.MedChem., 32, 1673-1681 (1989). 



10 Examples 

Example 1; (S5,5'5)-Ar-(3-l4'45-(Acetvlamino-methvn-2-oxo-oxa ynlidinA^^ 
difluoro-biphenvl-4-vU-2-oxo-oxazolidin-5-vlmethvl)-acetamide 



(55)-iV-[3-(3-Huoro-4-iodo-phenyl)-2-oxo-oxazoU(fin-5-ylmethyl]acetamide (150 mg, 0.4 
15 mM, see Upjohn WO 94-13649) and tetrabutylammonium bromide (129 mg, 0.4 mM) were 
stirred in a mixture of N,A^-dimethylformaimde (0.5 ml) and triethylamine (210 mg, 2 mM), 
and degassed by bubbling nitrogen. Palladium(II) acetate (8 mg, 0.04 mM) was added, and 
the whole heated at 70° for 18 hours. The mixture was cooled, diluted with ethyl acetate (50 
ml), washed with saturated sodium bicarbonate (2 x 20 ml), dried (magnesium sulfate) and 
20 evaporated. The residue was purified by chromatography on a 10 g silica Mega Bond Blut® 
colunm, eluting with a gradient increasing in polarity from 0 to 100% ethyl acetate in 
dichloromethane, then 0 to 20% methanol in dichloromethane. Relevant fractions were 
combined to give the desired product (47 mg), after trituration with a little methanol. 
MS (ESP) : 503(MBr)forC24H24F2N4O6 
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NMR fDMSO-d£ ^ 5: 1.84 (s,6H); 3.43 (t,4H); 3.79 (dd, 2H); 4.18 (t,2H); 4,76 (m,2H); 
7.44 (overlapping m, 4H); 7.59 (m, 2H); 8.22 (t, 2H). 

Example 2; Acetic acid (5ig,5'ig)-3-r4'-(5-acetoxvmethvl-2-oxo-oxa2oMdin-3-vn-2.2*- 
5 difluoro-biphenvl-4-vl1-2-oxo-oxazolidin-S-vlmethvi ester 



Using essentially the procedure of Example 1, but starting from acetic acid (5/f)-3-(3-fluoro- 
4-iodo-phenyl)-2-oxo-oxa2olidin-5-ylmethyl ester (3.79 g, 10 mM) gave the title compound 
(0.94 g) after chromatography. 
10 MS flSSP) : 505(MHr)forC24H22F2N2O8 

NMR (DMSO-dA ) 5: 2.05 (s, 6H); 3.89 (dd, 2H); 4,21 (t, 2H); 4.28 (dd, 2H); 4.35 (dd, 
2H); 4.98 (m,2H); 7.47 (overlapping m, 4H); 7.60 (m, 2H). 

The intermediates for this compound were prepared as follows :- 
15 Acetic acid r5jgV3-(3-fluQro~phenvlV2-oxo-oxa2olidin-5-vlmethvl ester 

(5/?)-3-(3-Fluorophenyl)-5-hydroxymethyloxazolidin-2-one (40 g, 0.189 M, see Upjohn WO 

94-13649) was suspended by stirring in dry dichloromethane (400 ml) under nitrogen. 

Triethylamine (21 g, 0.208 M) and 4-dimethylaminopyridine (0.6 g, 4.9 mM) were added, 

followed by dropwise addition of acetic anhydride (20.3 g, 0.199 M) over 30 minutes, and 
20 stirring continued at ambient temperature for 18 hours. Saturated aqueous sodium 

bicarbonate (250 ml) was added, the organic phase separated, washed with 2% sodium 

dihydrogen phosphate, dried (magnesium sulfate), filtered and evaporated to give the desired 

product (49.6 g) as an oil. 

MS (BSPy . 254(Mfr)forCi2Hi2FN04 
25 NMR f CDCM S: 2.02 (s, 3H); 3.84 (dd, IH); 4.16 (t, IH); 4.25 (dd, IH); 4.32 (dd, IH); 

4.95 (m, IH); 6.95 (td, IH); 7.32 (d, IH); 7.43 (t, IH) ; 7.51 (d, IH). 



AcO 




OAc 



Acetic acid (5J?V3-f3-fluoro-4-iodO"phenvlV2-oxo-oxazolidin-5-vlmethvl ester 
Acetic acid (5i?)-3-(3-fluoro-phenyl)-2-oxo-oxazolidin-5-ylmethyl ester (15.2 g, 60 mM) was 
30 dissolved in a mixture of chloroform (100 ml) and acetonitrile (100 ml) under nitrogen, and 
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silver trifluoroacetate (16.96 g, 77 mM) added. Iodine (18,07 g, 71 mM) was added in 
portions over 30 minutes to the vigorously stirred solution, and stirring continued at ambient 
temperature for 18 hours. As reaction was not complete, a further portion of silver 
trifluoroacetate (2.64 g, 12 mM) was added and stirring continued for 18 hours. After 
filtration, the mixture was added to sodium thiosulfate solution (3%, 200 ml) and 
dichloromethane (200 ml), and the organic phase separated, washed with sodium thiosulfate 
(200 ml), saturated aqueous sodium bicarbonate (200 ml), brine (200 ml), dried (magnesium 
sulfate), filtered and evaporated. The crude product was suspended in wohexane (100 ml), 
and sufficient diethyl ether added to dissolve out the brown impurity while stirring for 1 hoxir. 
Filtration gave the desired product (24.3 g) as a cream solid. 
MS (ESP) : 380(MH*^)forCi2HiiFINO4 

NMR (DMSO-dfi) 5: 2.03 (s, 3H); 3.82 (dd, IH); 4.15 (t, IH); 4.24 (dd, IH); 4.30 (dd, 
IH); 4.94 (m, IH); 7.19 (dd, IH); 7.55 (dd, IH); 7.84 (t, IH). 

Example 3; (Sjg,S'Jg)-4,4'-Bis-fS-hvdroxvmethvl-2-oxo-oxazoUdin-3-vl)-Z2^-difluoro- 
biphenvl 



Acetic acid (5i?, 5'i?)-3-[4 -(5-acetoxymethyl-2-oxo-oxazolidin-3-yl)-2,2'-difluoro-biphenyl-4-. 
yl]-2-oxo-oxa2olidin-5-ylmethyl ester (940 mg, 1.86 mM) was stirred in a mixture of 
methanol (70 ml) and dichloromethane (60 ml), potassium carbonate (600 mg, 4.34 mM) 
added, and stirring continued at ambient temperature for 20 minutes. After neutralisation by 
addition of the minimum of acetic acid, the mixture was diluted with water (50 ml), and 
organic solvent evaporated to give an aqueous suspension. Solid was filtered, washed with 
water and a litfle diethyl ether, and dried to give the desired product (740 mg). 
MS (ESP) : 421 (MH") for C20H18F2N2O6 

NMR (DMSO-dgl 5: 3.59 (m, 2H); 3.70 (m, 2H); 3.88 (dd, 2H); 4.13 (t, 2H); 4.73 (m, 
2H); 5.21 (t, 2H); 7.47 (s, 4H); 7.61 (dd, 2H), 




F 



Q 



O 



F 
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Example 4; (5S.5'y>-4,4*-Bis>fS4soxazoI-3-vlanMnomethvl-2-oxo-oxazo 
difluoro-bipheiivl 




A^(57?,5*i?)-(3-{4'-[5-//-(rer?-Butoxycarbonyl)isoxazol-3-ylaiiun 
3-yl]-2,2-difluoro-14 -biphenyl-4-yl}-2-oxo-oxazoUdin-5-ylmeA^^ 
carbamic acid tert-hutyl ester (150 mg, 0.2 mM) was dissolved in dichloromethane (5 ml), 
treated with trifluoroacetic acid (5 ml), stirred at ambient temperature for 1 hour, and solvent 
evaporated. The residue was treated with dilute aqueous ammonia, extracted with ethyl 
acetate (20 ml), the organic layer washed with water (10 ml), brine (10 ml), dried (magnesiimi 
sulfate), and evaporated. The residue was purified by chromatography on a 10 g silica Mega 
Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 10% methanol in 
dichloromethane. Relevant fractions were combined to give the title product. (39 mg). 
MS (Negative ESPY . 597 (M-H") for C26H22F2N6O6 + HCOOH 

NMR (DMSQ-dg ) 5: 3.46 (t, 4H); 3.86 (dd, 2H); 4.21 (t, 2H); 4.91 (m, 2H); 6.01 (d, 2H); 
6.55 (t, 2H); 7.44 (overlapping m, 4H); 7.61 (dd, 2H); 8.39 (d, 2H). 

The intermediates for this compoimd were prepared as follows :- 
f5igV3-(3-Fluoro-4-iodonhenvl)-5-hvdroxvmetfavloxazolidin-2-one 

Acetic acid (5/J)-3-(3-fluoro-4-iodophenyl)-2-oxo-oxazolidin-5-ylmethyl ester (30 g, 79 mM) 
was treated with potassium carbonate (16.4 g, 0.1 19 mM) in a mixture of methanol (800 ml) 
and dichloromethane (240 ml) at ambient temperature for 25 minutes, then immediately 
neutralised by the addition of acetic acid (10 ml) and water (500 ml). The precipitate was 
filtered, washed with water, and dissolved in dichloromethane (1.2 L), the solution washed 
with saturated sodium bicarbonate, and dried (magnesium sulfate). Filtration and evaporation 
gave the desired product (23 g). 
MS (ESP) : 338 (MtT) for C10H9FINO3 

NMR fPMSO-d^) 5: 3.53 (m, IH); 3.67 (m, IH); 3.82 (dd, IH); 4.07 (t, IH); 4.70 (m, 
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IH); 5.20 (t, IH); 7.21 (dd, IH); 7.57 (dd, IH); 7.81 (t, IH). 

Methanesulfonic acid (5.R')-3-f3-fluoro-4-iodo-phenvn-2-oxo-oxazolidin-5-vlmethvl ester 
(5/J)-3-(3-Huon)-4-iodophenyl)-5-(hydroxymethyl)oxazolidin-2-one (6.07 g, 18 ml^ in dry 
dicWoromethane (200 ml) under nitrogen was treated with triethylamine (2,54 g, 25 roM), and 
methanesulfonyl chloride (2.47 g, 22 mM) run in dropwise over 30 minutes at 0°. After 
stirring 2 hours at 0°, the mixture was diluted with water (200 ml), the organic layer 
separated, washed with hydrochloric acid (2N, 100 ml), sodium bicarbonate solution (5%, 100 
ml), brine (100 ml) and dried (magnesium sulfate). The residue after evaporation was 
dissolved in the minimiun of dichloromethane, and excess ijohexane added to precipitate the 
desired product (7.05 g). 
MS (ESPX - 416 (MIT) for CnHnFINOsS 

ISMR (DMSO-dg) 5: 3.26 (s, 3H); 3.81 (dd, IH); 4.18 (t, IH); 4.46 (dd, IH); 4,53 (dd, 
IH); 5.01 (m, IH); 7.20 (dd, IH); 7.57 (dd, IH); 7.83 (t, IH). 

A/-^SJgVr3-(3-Fluoro-4 -iodo-phenvD-2-oxo-oxa2olidin-5-vlmethvlW-isoxazol-3-vl-carhamic 
acid tert-hutvl ester 



To sodium hydride (60% in oil, 9.04 mM) suspended in dry iV,Ar-dimethylfonnamide (10 ml) 
under nitrogen, iV-isoxazol-3-yl-carbamic acid rerf-butyl ester (1.66 g, 9.04 mM) in 
A/',iV-dimethylfonnamide (10 ml) was added dropwise at ambient temperature. Methane- 
sulfonic add (5/f)-3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazolidin-5-ylmethyl ester (2.5 g, 6.02 
mM) in iV,A^dimethylformamide (10 ml) was added slowly, and the mixture heated to 75° for 
2 hours. After cooling, the mixture was diluted with aqueous sodium bicarbonate (5%, 300 
ml), and extracted with ethyl acetate (3 x 100 ml). The organic phase was washed with water 
(100 ml) and brine (100 ml), dried (magnesium sulfate), evaporated and crude product 
purified by chromatography on a 50 g silica Mega Bond Elut® column, eluting with 
dichloromethane. Relevant fractions were combined to give the title compound (1.73 g). 



MS rESP) : 504 OVDHT) for Ci8Hi9FriSr305 

NMR (DMSO-d6) 6: 1.47 (s, 9H); 3.84 (dd, IH); 3.96 (dd, IH); 4.19 (t, IH); 4.99 (dd, 
IH); 4.99 (m, IH); 6.83 (d, IH); 7.19 (dd, IH); 7.53 (dd. IH); 7.82 (dd, IH); 8.79 (d, IH). 




Q 
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A^-(5jgVr3-G-Ruoro-4-trimethvlstaiinanvl-phenvlV2-oxo-oxa2oUdin-5-v liTieliivlW-isoxaTO^ 
3-vl-carbamic acid tert-butvl ester 

O 



5 iV^(5i?)-[3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazoUdin-5-ylmeto 

acid tert-butyl ester (1.44 g, 2.86 mM) in anhydrous dioxan (150 ml) was degassed by 
bubbling nitrogen, and a solution of hexamethylditin (slight mol. equiv. excess) in dioxan (50 
ml) added, followed by bis(triphenylphosphine)paIladium(II) chloride (0.1 mol. equiv.). The 
mixture was heated at 110° for 20 hours, cooled, filtered through celite and solvent 

10 evaporated. The residue was purified by chromatography on a 50 g silica Mega Bond Elut® 
column eluting with a gradient from 0% to 100% dichloromethane in isohcxane. Relevant 
fractions were combined to give the desired product (1.2 g). 

NMR(DMSO-dA ) S: 0.33 (s, 9H); 1.50 (s, 9H); 3.86 (dd, IH); 4.00 (dd, IH); 4.24 (t, IH); 
4.28 (dd, IH); 5.02 (m, IH); 6.87 (d, IH); 7.10 (dd, IH); 7.43 (overlapping m, 2H); 8.82 
15 (d, IH). 



A^-f5J?,5'igVf3-(4'-r5-N-frgrr-ButoxvcarbonvlMsoxazol-3 -y1aTnino-methvl^ 

3- vl1 -2,2 -difluoro-biphenvl-4- vl ) -2-oxo~oxazolidin-5-vlmethvlW-isoxazol -3-vl-carbamic 

acid ^gyt-butvl ester 




N-(5/J)-[3-(3-Fluoro-4-trimethylstannyl-phenyl)-2"Oxo-oxazoUdin-5-yl^^ 
yl-carbamic acid tert-hntyl ester (540 mg, 1 mM) and copper (£) iodide (0.2 mol. equiv.) were 
suspended in dry iVJV-dimethylformamide (3 ml) and degassed by bubbling nitrogen. 
25 Tetrakis(triphenylphosphine)palladium(0) (0.05 mol.equiv.) was added, and the ndxture 
heated under nitrogen at 70*^ for 18 hours. After cooling, a solution of potassium fluoride 
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(10%, 10 ml) was added, and the mixture stirred 15 minutes. After dilution with water (50 
ml), organic material was extracted witfi ethyl acetate (40 ml), the organic layer washed with 
water (2 x 20 ml), brine (20 ml), dried (magnesium sulfate), and evaporated. The residue was 
purified by chromatography on a 20 g silica Mega Bond Elut® column, eluting with a 
5 gradient increasing in polarity from 0 to 100% ethyl acetate in dichloromethane. Relevant 
fractions were combined to give the title product (191 mg). 

NMR rDMSQ-d£ ) 5: 1.50 (s, 18H); 3.91 (dd, 2H); 4.01 (dd. 2H); 4.38 (overlapping m, 
4H); 5.04 (m. 2H); 6.86 (d, 2H); 7.49 (m, 4H); 7.60 (dd, 2H); 8.81 (d, 2H). 

10 Example 5 : ff5ig.5*lg5D-3-l2-Fluoro-4*-rS'-aivdroxvmethvn-4 .5.dihvdroisoxazoI-3-vn- 
l.l'-biDhenvl-4-vll-2-oxo-13-oxa2!olidip-5-vn methyl acetate 



To a solution of [(51?)-3-(3-fluoro-4-iodophenyl)-2-oxo-l, 3-oxazolidin-5-yl]methyl acetate 
(500 mg, 1.32mM, see Upjohn WO 94-13649) and dichloro[l,l'- 

15 bis(diphenylphosphinyl)fertocene]palladium (II) dichloromethane adduct (32 mg, 0.04 ml^ 
in tetrahydrofiiran (6 mL) was added triethylamine (0.55 mL, 3.96 mM) followed by 
pinacolborane (0.57 mL, 3.96 mM). The mixture was stirred under nitrogen at 65 "C. After 
ca. 16 hours, water (600 pL), potassium carbonate (547 mg, 3.96 mM), palladium (11) acetate 
(15 mg, 0.07 mM), 2-(di-t-butylphosphinyl)biphenyl (79 mg, 0.26 mM) and [3-(4- 

20 bromophenyl)-4,5-dihydroisoxazol-5-yl]methanol (280 mg, 1 .09 mM, see Pharmacia & 

Upjohn WO 98-07708),) were added and the resulting mixture was stirred at 65 **C for ca. 36 
hours. The mixture was poured into water and extracted twice with ethyl acetate. The 
combined organics were washed with brine, dried over magnesium sulfate and evaporated. 
The residue was purified on silica gel with 75% ethyl acetate /hexanes to give 38 mg of the 

25 desired product. 

MS f APCD : 429 (M+1) for C22H21EN2O6 

NMR fPMSO-dA^ 8: 2.07 (s, 3H); 3.25 (dd IH); 3.46 (dd, IH); 3.53-3.56 (m, 2H); 3.91 (dd, 
IH); 4.24 (t, IH); 4.29-4.37 (m, 2H); 4.76 (m, IH); 4.99^5.04 (m, 2H); 7.49 (dd, IH); 7.63- 
7.67 (m, 4H); 7,78 (d, 2H). 




30 
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Examole 6 : jV-rf(S5.5>lgS^-3-l4^^l5-ar^#?rf-RiitYl( rtim ethvl)silvnox^^ 
dihvdroisoxazol-3-vl1-l.l^-biphenvl-4-vll-2-oxo-l.3-oxazolidin-5-vl)meth^ 



iV-({(55)-2-Oxo-3-[4-(tiimethylstaimyl)phenyl]-13-oxazoHdi^^^ 
5 mg , 2.01 mM), (5i?S)-3-(4"bromophenyl)-5-({[rert-butyl(dimethyl)silyl]oxy}m 

dihydroisoxazole (746 mg, 2.01 mM), tris(dibenzylidineacetone)dipalladiimi (0) chlorofomi 
adduct (83 mg, 0.080 mM),and tri-2-furylphosphine (37 mg, 0.16 mM) were placed under 
nitrogen. Tetrahydrofuran (10 mL) was added and the solution was heated at 65 ""C for 16h. 
Additional tris(dibenzylidineacetone)dipalladium (0) chloroform adduct (42 mg, 0.04 mM) 
10 and tri-2-furylphosphine (18 mg, 0.08 mM) were added and the solution was stirred an . 
additional 25 h at 65 ®C . The solution was cooled, adsorbed direcfly onto silica gel and 
chromatographed with neat ethyl acetate to give 870 mg of the desired product. 
MS (APCB: 524 (M+1) for C28H37N305Si 

NMR (DMSO-d^^ 5: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 1.86(s,3H); 3.22 (dd, IH); 3.45- 
15 3.47 (m, 3H); 3.73-3.83 (m, 3H); 4.18 (m, IH); 4.78 (m, 2H); 7.61-7.80 (m, 8H); 8.28 (t, IH). 

The intermediates were prepared as follows :- 

(5ig«Sl-3-(4-Bromophenvl)-5-(irterr-butvl(dimethvl)silvl1oxv)methvlV4,S-dihvdroisoxa^ 



20 (5/J5)-[3-(4-Bromophenyl)-4,5-dihydroisoxazol-5-yl]methanol (6.0 g, 0.023 M, see 
Phamiacia & Upjohn WO 98-07708), triethyl amine (3.9 mL, 0.028 M), and 4- 
(dimethylamino)pyridine (0.56 g, 4.58 mM), were combined in dichloromethane (36 mL). A 
solution of ferf-butyldimethylsilyl chloride (1 M in dichloromethane, 26 mL, 0.028 M) was 
added and the resulting mixture was stirred at room temperature for 16 h. The resulting 

25 mixture was poured into water and extracted with dichloromethane. The combined organics 
were dried (magnesium sulfate), filtered and evaporated. The crude material was purified by 
chromatography on silica gel using 50% ethyl acetate/hexanes to give 8.4 g of the desired 
product. 

MS (APCB: 371 (M+1) for CioHioBrNOa 
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NMR fPMSQ-d.^ 5: 0.04 (s, 3H); 0.06 (s, 3H); 0.83 (s, 9H); 3.18 (m, IH); 3.39 (m, IH); 
3.72 (m, 2H); 4.80 (m, IH); 7.60-7.68 (m, 4 H). 

5-((rrgrf-butvlfdimethvl)silvl1oxvlmethvlV3-r4-(trimethvlstonnv^ 
5 dihvdroisoxazole 

For preparation of this compound, see Example 8 

Example? : A^-ra55.5'iK5)-3-l4>>r5-ffIvdroxvmethYn-4>5-dmvdrois 
biphenvl-4-vlV-2-oxo-13"Oxazolidin-5-vI)methvl1agetain¥de- 



To a solution of A/^-[((55,5'if5)-3-{4'-{5-({[/g/t-butyl(dimethyl)silyl]oxy}methyl)-4,5- 
dihydroisoxazol-3-yl]- 1,1' -biphenyl-4-yl } -2-oxo- 1 ,3-oxazolidin-5-yl)methyl]acetamide (790 
mg, 1.51 mM) in tetrahydrofuran (20 ml) was added 1.5 ml of a 1 M tetrabutylammonium 
fluoride solution in tetrahydrofuran. The solution was stirred at room temperature for 45 min. 
15 Water (50 ml) was added and the solid product precipitated. The solids were recrystaUized 
from acetone to give the title product (153 mg). 
MS (APCD: 410 (M+1) for C22H23N3O5 

NMR (DMSO-d^^ 5: 1.86 (s, 3H); 3.25 (dd, IH); 3.43-3.49, (m, 3H); 3.53-3.56 (m, 2H); 3.81 
(m, IH); 4.18 (m, IH); 4,72-4.80 (m, 2H); 5.02, (t, IH); 7.63-7.85 (m, 8H); 8.27 (t, IH). 

20 

Example 8 ; tert-Bntyl Ar-((SJg.5^ig5)-344^rS-(l to/f -butvl(dimethvl)silvl1oxv>methvn-4- 
5-dihvdroisoxazol-3-vn-2-fluoro-l.l^-biphenvl-4-vl>-2-oxo-1.3-oxazolidin-5-vl) methyl iV- 
(isoxazol-3-vn carbamate. 



25 iN^(5i?)-[3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxa2olidin-5-ylmethyl]-iV-isoxa2ol-3-yl carbamic 
acid tert-hutyl ester (580 mg, 1.15 mM), tris(dibenzylidineacetone)dipalladium (0) (48 mg, 
0.052 mM) and tri-2-furylphosphine (21 mg, 0.090 mM) were placed in a flask. The solids 
were degassed and placed under nitrogen. Anhydrous dioxane (6 ml) was added. The 



10 
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resulting purple solution was heated at 100 °C. Within nainutes, the solution became brown 
and a solution of 5-({ [ferf"butyl(diniethyl)silyl]oxy}niethyl)-3-[4-(tiiniethylstam 
4,5-dihydroisoxazole (733 mg, 1.61 mM) in dioxane (2 ml) was added. The solution was 
stirred at 100 °C for 16 hours. The reaction mixture was cooled, adsorbed onto silica gel and 
5 chromatographed eluting with 20% ethyl acetate/hexanes to give the desired product (636 
mg). 

MS (APCD: 567 (M+l-lOO) for C34H43FN407Si - C5H9O2 (BOC group) 
NMR (DMSO-d.^ 5: 0.07 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 1.52 (s, 9H); 3.23 (dd, IH); 3.49 
(dd, IH); 3.75 (dq, 2H); 3.94 (dd, IH); 4.03 (dd, IH); 4.27-4,34 (m, 2H); 4.81 (m, IH); 5.07 
10 (m, IH); 6.89 (br s, IH); 7.48-7.78 (m, 7H); 8.65 (d, IH). 

The intermediate for this compound was prepared as follows: 

(5RS)-5-( f rfgrf-ButvlfdimethvDsilvl1oxv>methvlV3-r4-ftrimethvlstannvDphenvl1-4,5- 
dihydroisoxazole 



(5/JS)-3-(4-Bromophenyl)-5-({[rer^-butyl(dimethyl)silyl]oxy}methyl)-4,5-dihyd^^ 
(3.0 g, 8.10 mM) and bis(triphenylphosphine)palladiimi(II) chloride (285 mg, 0.41 mM) were 
placed under nitrogen. Anhydrous dioxane (30 ml) was added and the supension was heated 
to 90 °C. Hexamethylditin (3.00 g, 9,16 mM) was added and the resulting solution was 
20 stirred at 90 °C for 16 hours. The solution was cooled and the solvent was evaporated. The 
residue was purified by chromatography on silica gel eluting with hexanes then 5% ethyl 
acetate/hexanes to give the desired product (3.4 g). 

NMR (DMSO-d^) 5: 0.04 (s, 3H); 0.06 (s, 3H); 0.24 (s, 9H); 0.83 (s, 9H); 3.18 (m, IH); 3.40 
(m, IH); 3.72 (m, 2H); 4.78 (m, IH); 7.54-7.62 (m, 4 H). 

25 

Example 9 ; terT-Butvl Ar-((51g.S>^5)-3-(2-fluoro-4^>r5-aivdroxvmethvn-4.S- 
dihvdroisoxazol-3-vl1-l,l^biphenvl-4-vlV2-oxo-l^-oxazolidin-5-vn methyl iV-(isoxazol- 
3-vl)carbamate, 
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To a solution ofV^rf-butyl ^^-((5i^,5*i^S)-3-{4'-[5-({[^er^-butyl(dimethyl)sUy^ 
5-<iihydroisoxazol-3-yl]-2-fluoro-l , 1 ' -biphenyl-4-yl }-2-oxo-l ,3-oxazolidin-5-yl) methyl N- 
(isoxazol-3-yl)carbamate (620 mg, 0.93 mM) in tetrahydrofuran (10 ml) was added a 1 M 
solution of tetrabutylanmionium fluoride in tetrahydrofuran (1.00 ml, 1.00 mM). The solution 
5 was stirred at room temperature for 1 hour. Water (approximately. 50 ml) was added and the 
mixture was extracted with ethyl acetate. The organic phase was washed with brine, dried 
(magnesium sulfate) and evaporated. The residue was purified by chromatography on silica 
gel using 75% ethyl acetate/hexanes to give the desired product as a white solid (477 mg). 
MS f APCD: 553 (M+1) for C28H29EN4O7 
10 NMR (DMSO-d^^ 8: 1.52 (s, 9H); 4.99 (dd, IH); 3.46 (dd, IH); 3.54-3.57 (m, 2H); 3.94 (dd, 
IH); 4.03 (dd, IH); 4.27-4.34 (m, 2H); 4.76 (m, IH); 5.01-5.08 (m, 2H); 6.90 (br s, IH); 7.48- 
7.79 (m, 7H); 8.85 (d, IH). 

Example 10 ; (55,5"j?^)-3-|2-Fluoro-4^-r5-hvdroxvmethvl)-4.5-dihvdroisoxa2ol-3-yn- 
15 l,l^-biphenvM-vU-5-r(isoxazol-3-vlamino)methvl1-1.3-oxazolidm-2-one, 



To a solution of tert-hutyl 7V-((5/J,5'/2S)-3-{2-fluoro-4*-[5-(hydroxymethyl)-4,5- 
dihydroisoxazol-3-yl]-l,l'-biphenyl-4-yl}-2-oxo-l,3-oxazolidin-5-yl) methyl iV-(isoxazol-3- 
yl)carbamate (474 mg, 0.86 mM) in dichloromethane (10 ml) was added trifluoroacetic acid 
20 (5 mL) and the solution was stirred at room temperature for two hours. The solvent was 
evaporated, and the residue was purified by chromatography on silica gel using 75% ethyl 
acetate/hexanes to 100% ethyl acetate to give the desired product 227 mg.. 
MS (APCB: 453 (M+1) for C23H21FN4O5 

mm (DMSO-d^) 5: 3.25 (dd, IH); 3.43-3.55 (m, 5H); 3.89 (dd, IH); 4.24 (t, IH); 4.76 (m, 
25 IH); 4.92-5.02 (m, 2H); 6.03 (d, IH); 6.59 (t, IH); 7.46-7.78 (m, 7H); 8.42 (d, IH). 
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Examplell; (S^.S>Jg>-4.4'-Bis-(5-(lg-1^.3-triazoM.vnmethvl-2-oxo-oxf »-«*IMin-3-vl>^ 

2^'-difluoro-biphenvl 



5 A stirred mixture of (5i?)-3-(3-fluoro-4-(trimethylstaimyl)phenyl)-5-(lH-l ,2,3-triazol-l- 
ylmethyl)-l,3-oxazolidin-2-one (425 mg, 1.0 mmol), 2-bromo-5-cyano-thiazole (189 mg, 1.0 
mmol, and copper(I) iodide in dimethylformamide (5 ml) was purged with a slow stream of 
nitrogen for 20 min and then tetrakis(triphenylphosphine)palladi\am(0) (58 mg, 0.05 mmol) 
was added. The stirred reaction mixture was maintained at TO'C under an atmosphere of 

10 nitrogen for 5 hours. The stirred reaction noixture was treated with aqueous potassium 
fluoride (10%, 20 ml) and then stirred for 30 min, treated with ethyl acetate (20 ml). The 
precipitate was isolated by filtration to give fraction A of impure product. The organic phase 
was separated, dried (MgS04), treated with silica-gel (500 mg), and evaporated vmder reduced 
pressure to leave a free-running solid. The solid was £q>plied to a silica-gel column and eluted 

15 with dichloromethane - methanol (0% - 10% methanol gradient) to give a further fraction B of 
impure product. Fractions A and B were dissolved in DMSO (6 ml total), combined, and 
purified by reverse phase hplc to give the desired product (18 mg). 
MS (ESP): 523 (MH+) for C24H20F2N8O4 

^HNMR(DMSO-dA') 5: 3.95 (dd, 2H); 4.26 (t, 2H); 4.86 (d, 4H); 5.18 (m, 2H); 7.39 (d, 
20 2H); 7.47 (m, 2H); 7.53 (m. 2H); 7.78 (s, 2H); 8.19 (s, 2H). 

The intermediate for this compound was prepared as follows: 

(5JgV3-r3-FIuoro-4-(trimeflivlstannvl')phenvn-5-(liH- 1 .2.3-tiiazol-l-vlmethvlVl .3-oxazolidin- 
2-one 



A mixture of (5i?)-3<3-fluoro-4-iodophenyl)-5-(lH-l,23-triazol-l-ylmethyl^^ 

2-one (5.39 g, 13.9 mmol) and hexamethylditin (5 g, 15.3 mmol) in dioxane (50 ml) under an 

atmosphere of nitrogen was treated with dichlorobis(triphenylphoshine)palladium (IT) (487 
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mg, 0.69 mmol) and then stirred at 90®C under an atmosphere of nitrogen for 90 minutes. 
Silica gel (5 g) was added then the solvent removed under reduced pressure. The residual 
powder was placed on top of a silica gel column (100 g) and eluted (1% methanol in 
dichloromethane to 2.5% methanol in dichloromethane gradient) to give the desired product 
5 (4.545 g). 

MS (ESP) 423, 425, 427 (MH+) for Ci5Hi9FN402Sn. 

^H-NMRflDMSO-d/;) 6: 0.32 (s, 9H); 3.90 (dd, IH); 4.25 (t, IH); 4.85 (d, 2H); 5.16 (m, IH); 
7.26 (dd, IH); 7.33 (dd, IH); 7.41 (dd, IH); 7.78 (s, IH); 8.18 (s, IH). 

10 Example 12: f51g)-3-l2-muoro-4^-r5-flivdroxvmethvlV4.S-dmvdroisoxa2olO-vll-l,l^- 
biphenvI-4-vl>-S-r(4-methvl-ljy"l,23-triazol-l-vnmethvl1-13-oxazoMd^ 




(57f)-3-{4*-[5-({[tert-Butyl(dimethyl)silyl]oxy}methyl)-4,5-dihydroisoxazol-3r-yl]-2-fl^^ 
l,r-biphenyl-4-yl}-5-[(4-methyl-lJy-l,2,3-triazol-l-yl)methyl]-l,3-oxazoUdin-2 

15 mg, 0.5 mmol) was dissolved in tetrahydrofuran (5 ml) at room temperature. A IM solution 
of tetrabutylammonium fluoride in tetrahydrofuran (0.5 ml, 0.5 mmol) was added and the 
reaction mixture stirred for 30 minutes. The solvent was removed in vacuo then 
dichloromethane (50 ml) added. This was washed with water (50 ml), separated, dried 
(magnesium sulfate), filtered then concentrated in vacuo onto silica (2 ml). This was then 

20 subjected to chromatography (silica gel lOg bond elut; 0 to 6% methanol/dichloromethane) to 
yield 150 mg (66%) of the desired compound. 
MS (ESP+): (M+H)-" 452.28 for C23H22FN5O4 

NMR^MSQ^ 5: 2.25 (s, 3H); 3.25 (dd, IH); 3.46 (dd, IH); 3.54 (m, 2H); 3.95 (dd, IH); 
4.30 (t, IH); 4.76 (m, IH); 4.79 (d, 2H); 5.03 (t, IH); 5.17 (m, IH); 7.42 (dd, IH); 7.58 (dd, 
25 IH); 7.62 to 7.66 (m, 3H); 7.77 (d, 2H); 7.90 (s, 1 H). 



The intermediates for this compoimd were prepared as follows. 



30 



wo 03/022824 



PCT/GB02/04120 



-63- 

3-f4"BrQmophenvlV5-firterr-butvlfdimethvDsilvl1oxv>methvn-4,5- ^^ 





[3-(4-Bromophenyl)-4,5-dihydroisoxazol-5-yl]inethanol (4.44 g, 17 mmol) was dissolved in a 
mixture of triethylamine (2,9 ml, 19 mmol) and dichloromethane (100 ml). The resulting 
5 solution was cooled to O^'C, then a IM solution of r^rr-butyldimethylsilylchloride (19 ml) in 
dichloromethane was added dropwise over 5 minutes. 4-Dimethylamino pyridine (0.423 g, 
3.4 nrniol) was added and the reaction mixture left to stir overnight at room temperature. A 
second portion of fert-butyldimethylsilylchloride (19 ml) in dichloromethane and 
triethylamine (2.9 ml, 19 mmol) were added and the reaction mixture left to stir overnight at 

10 room temperature* The reaction mixture was concentrated in vacuo then redissolved in 

dichloromethane (200 ml) and washed with water (200 ml). The dichloromethane layer was 
separated, dried over magnesium sulfate, filtered and concentrated in vacuo onto silica gel (5 
ml). This was then subjected to colunm chromatography (50g silica gel bond elut: 0% to 
50% ethyl acetate/hexanes) to yield 5.405 g (84%) of the desired compound as white crystals. 

15 MS (APCn: (M+H)"" 370 & 372 for Ci6H24BrN02Si 

NMR nPMSO-d/;) 5: 0.00 (s, 3H); 0.02 (s, 3H); 0.78 (s, 9H); 3.13 (dd, IH); 3.39 (dd, IH); 
3.64 (m, IH); 3.66 (dd, IH); 4.75 (m, IH); 7.59 (dd, 4 H). 

5-(irferr-Butvl(dimethvl)silvl1oxv>methvlV3-r4-(trimethvlstannvnphenvll-4.5- 
20 dihvdroisoxazole 



3-(4-Bromophenyl)-5-({ [re/t-butyl(dimethyl)silyl]oxy }methyl)-4,5-dihydroisoxazole (5.403 
g, 14.6 mmol) was dissolved in dry 1,4-dioxane (50 ml). The solution was placed under an 
atmosphere of argon. , Hexamethylditin (5.26 g, 16 namol) was added followed by 
25 bis(triphenylphosphine)palladium(II) chloride (0.512 g, 0.73 mmol). The reaction mixture 
was stirred at 90°C for 90 minutes under an atmosphere of argon. The solvent was removed 
in vacuo and then the crude product re-dissolved in ethyl acetate (100 ml). Silica gel (5 ml) 
was added and the mixture concentrated in vacuo. This was then subjected to colunm 
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chromatography (50g silica gel bond elut: 0% to 50% ethyl acetate/hexanes) to yield 4,893 g 
(74%) of the desired compound as a colourless oil. 



Ci3H33N02SiSn 

5 NMR fPMSQ-d^^ 5: 0.05 (s, 3H); 0.07 (s, 3H); 0.30 (s, 9H); 0.84 (s, 9H); 3.17 (dd, IH); 3.39 
(dd, IH); 3.60 to 3.77 (m, 2H); 4.76 (m, IH); 7.59 (dd, 4 H). 

(5jRV3-(4'-r5-ar^gr/-Butvl(dimethynsi]vl1oxvlniethvn-4,5-dihvdroisox^^ 
l^l*-biDhenvl-4-vll-5-^f4-nclethvl-lf^l.23-triazol-l-vn^lethvll-13-oxazolidin- 



5-({[ferr-Butyl(diniethyl)silyl]oxy}niethyl)-3-[4-(triniethylstannyl)phenyy 
dihydroisoxazole (436 mg, 0.96 mmol), (5i?)-3-(3-fluoro-4-iodophenyl)-5-[(4-methyl-lH- 
l,2,3-triazol-l-yl)methyl]-l,3-oxazolidin-2-one (386 mg, 0.96 mmol) and 2-trifurylphosphine 
(22 mg, 0.096 mutnol) were dissolved in dry 1,4-dioxane (10 ml) and the reaction mixture 
15 placed under an atmosphere of argon. Tris(dibenzylidineacetone)dipalladiiun (0) chloroform 
adduct (50 mg, 0.05 mmol) was added and the reaction mixture stirred for 16 hours at 90°C. 
A second portion of 5-({[r^yt-butyl(dimethyl)silyl]oxy}methyl)-3-[4- 

(trimethylstannyl)phenyl]-4,5-dihydroisoxazole (436 mg, 0.96 nmiol), 2-trifurylphosphine (22 
mg, 0.096 mmol) and tris(diben2ylidineacetone)dipalladium (0) chloroform adduct (50 mg, 
20 0.05 mmol) were added and the reaction mixture stirred for another 20 hours at 90®C. Silica 
gel (2 g) was added and the mixture concentrated in vacuo. This was purified by column 
chromatography (20g silica gel bond elut: 30% to 100% ethyl acetate/hexanes) to yield 283 
mg (52%) of the desired compound. 
MS (BSP+): (M+H)"" 566.39 for C29H36FN504Si 



25 NMR (DMSO-d^> 5: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 2.25 (s, 3H); 3.23 (dd, IH); 3.48 
(dd, IH); 3.70 to 3.80 (m, 2H); 3.95 (dd, IH); 4.30 (t, IH); 5.05 (m, 3H); 5.16 (m, IH); 7.42 
(dd, IH); 7.58 (dd, 1 H); 7.62 to 7.66 (m, 3H); 7.77 (d, 2H); 7.90 (s, 1 H). 



MS (APCD: (M+H)"- 452.23, 453.24, 454,24, 455.24, 456.24, 457.24, 458.24 & 460.25 for 
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Example 13: iV-rff5^V3-f2-Fluoro-4»-r5-aivdroxvmethvn-4.5-dihvdr **lfiftva«*l-3-vl1-l.l* 
biphenvl-4-vU-2-oxo-1.3-oxa2oIidin-5-vnine thvnacetamide 



Ar-[((55^-3-{4'-[5-({[ter?-Bu1yl(dimethyl)sUyl]oxy}inethyl)-4,5-dihydroisoxazol-3-yl]-2- 
5 fluoro-l,l*-biphenyl-4-yl}-2-oxo-l,3-oxazolidin-5-yl)methyl]acetamide (164 mg, 0.3 mmol) 
was dissolved in tetrahydrofuran (5 ml) at room temperature. A solution of 
tetrabutylammonium fluoride in tetrahydrofuran (IM; 0.3 ml, 0.3 nunol) was added and the 
reaction mixture stirred for 30 minutes. Hie solvent was removed in vacuo then 
dichloromethane (2 ml) added. Purification by chromatography (SiOa lOg bond elut; 0 to 6% 
10 methanol/dichloromethane) yielded a white solid. This was washed with water (50 ml) to 
yield 37.9 mg (29%) of the desired compound. 
MS (ESP+): (M+H)-" 428.24 for C22H22FN3O5 

NMR (DMSO-A.) 5: 1.86 (s, 3H); 3.26 (dd, IH); 3.46 (m, 3H); 3.54 (m, 2H); 3.81 (dd, IH); 
4.20 (t, IH); 4.78 (m, 2H); 5.03 (t, IH); 7.45 (dd, IH); 7.62 to 7.68 (m, 4H); 7.77 (d, 2H); 
15 8.28 (t,lH). 

The intermediate for this compound was prepared as follows. 

A^rrr5.y>-3-f4'-r5-(frteyt-Butvlfdimethvl)silvl1oxv>methvl'>-4.5-di hvdroisoxazol-3-vn-2- 
fluoro-1.1 '-biphenvl-4-vll-2-oxo-l .3-oxazolidin-5-vl)metb yllflf-fttamida 



5-({[fert-Butyl(dimethyl)silyl]oxy}methyl)-3-[4-(tiimethylstannyl)phenyl]-4,5- 
dihydroisoxazole (427 mg, 0.94 mmol), iV-{[(55)-3-{3-fluoro-4-iodophMiyl)-2-oxo-l,3- 
oxazolidin-5-yl]methyl}acetamide (355 mg, 0.96 mmol) and 2-trifurylphosphine (22 mg, 
0.094 mmol) were dissolved in dry 1,4-dioxane (10 ml) and the reaction mixture placed under 
25 an atmosphere of argon. Tris(dibenzylidineacetone)dipalladium (0) chloroform adduct (49 
mg, 0.05 mmol) was added and the reaction mixture stirred for 16 hours at 90''C. A second 
portion of 5-({ [rerr-butyl(dimethyl)silyl]oxy }methyl)-3-[4-(trimethylstannyl)phenyl]-4,5- 




O 



20 
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dihydroisoxazole (427 mg, 0.94 mmol), 2-triftirylphosphine (22 mg, 0.094 mmol) and 
tris(diben2ylidineacetone)dipalladiiiin (0) chloroform adduct (49 mg, 0.05 imnol) were added 
and the reaction mixture stirred for another 20 hours at 90°C. Silica gel (2 g) was added and 
the mixture concentrated in vacuo. Purification by column chromatography (20g silica gel 
5 bond elut: 30% to 100% ethyl acetate/hexanes) yielded 170 mg (33%) of the desired 
compound. 

MS (ESP+): (M+H)"" 542.42 for C28H36FN505Si 

NMR (DMSO-d^^ 8: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 1.86 (s, 3H); 3.23 (dd, IH); 3.46 
(m. 2H); 3.49 (dd, IH); 3.70 to 3.83 (m, 3H); 4.20 (t, IH); 4.80 (m, 2H); 7.45 (dd, IH); 7.62 
10 to7.66(m,4H);7.77(d,2H);8.28(t, IH). 

Example 14: jV-r(3-(2-Fluoro-4>4(5JgVS-aivdroxvmethvlV2-oxo-13-oxa2M)lidin-3-^^^ 
biphenvM"Vl>-4,S-dihY^^"^^^^^™l-^"'y^^™^thvI1acetam 



15 A?-({3-[3-Fluoro-4-(trimethylstannyl)phenyl]-4,5-dihydroisoxazol-5-yl]methyl}acetanude 
(600 mg, 1.5 mmol), (55)-5-(hydroxymethyl)-3-(4-iodophenyl)-l,3-oxazolidin-2-one (319 
mg, 1.0 mmol) and 2-trifurylphosphine (23 mg, 0,1 mmol) were dissolved in dry 1,4-dioxane 
(10 ml) and the reaction mixture placed under an atmosphere of argon. 

Tris(dibenzylidineacetone)dipalladium (0) chloroform adduct (52 mg, 0.05 mmol) was added 
20 and the reaction mixture stirred for 16 hours at 90'*C. Silica gel (0.5 g) was added and the 
mixture concentrated in vacuo. Purification by column chromatography (lOg silica gel bond 
elut: 0% to 5% methanol/dichloromethane) yielded an off white solid. This was dissolved in 
dimethylsulphoxide (0.5 ml) and purified by reverse phase preparative HPLC using a gradient 
from 20% acetonitrile/water to 70% acetonitrile/water to give 3.7 mg of the desired 
25 compound. 

MS (ESP+): (M+H)"" 428.31 for C22H22FN3O5 

NMR (DMSO-d^) 5: 1.83 (s, 3H); 3.16 (dd, IH); 3.28 (t, 2H); 3.49 (dd, IH); 3.58 (dd, IH); 
3.70 (dd, IH); 3.89 (q, IH); 4.14 (t, IH); 4.73 (m, IH); 4.79 (m, IH); 5.23 (br s, IH); 7.53 to 
7.59 (m, 2H); 7.61 to 7.67 (m, 3H); 7.70 to 7.73 (d, 2H); 8.15 (t, 1 H). 
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The following examples were piepaxed by a similar procedure to Example 14 above: 

Example 15! iV4(3-r2.2»-Diflaoro-4'-lf5Jg)-Srf4-methvl-ljy-1^3-triazol-l-vnmethvnV2- 

oxo-l»3-oxazolidin-3-vl1-l.l'-biphenvI-4-vl>-4,5-dihvdroisoxazoI-5-vl)methvl1acetamide 




Yield = 51 mg. 

MS (APCD: (M+H)* 511.2 for C25H24F2N6O4 

NMR (DMSQ-dA^ S: 1.83 (s, 3H); 2.23 (s, 3H); 3.17 (dd, IH); 3.29 (t, 2H); 3.50 (dd, IH); 
3.94 (q, IH); 4.29 (t, IH); 4.77 (d, 2H); 4.79 (m, IH); 5.14 (m, IH); 7.42 (dd, IH); 7.50 to 
10 7.62 (m, 5H); 7.89 (s, IH); 8.15 (t, IH). 

Example 16; iV-rf3-l 2,2*-Difluoro-4'-l (5ig.5)-5-acetamidomethvl-4.5-dihvdroisoxazoI-S- 
yll-U*-biphenvM-vl>-43-dihvdroisoxa2ol-5-vl)methvnacetamide 




15 Yield = 10 mg. 

MS (APCr>: (M+H)* 471.2 for C24H24F2N4O4 

NMR (DMSO-d/s-t 5: 1.83 (s, 6H); 3.17 (dd, 2H); 3.29 (t, 4H); 3.50 (dd, 2H); 4.80 (m, 2H); 
7.55 to 7.65 (m, 6H); 8.16 (t, 2H). 



20 The intennediates for these compovmds were prepared as follows. 

r3-f4-Bromo-3-fluorophenvD-4.5-dihvdroisoxa2ol-5-vnmethane sulfonate 

F 




[3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisoxazol-5-yl]methanol (7.668 g, 28 mmol) was 
dissolved in a mixture of triethylamine (4.68 ml, 35 mmol) and dichloromethane (100 ml). 
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The resulting solution was cooled to O^C then methane sulfonyl chloride (2.38 ml, 31 mmol) 
was added. The reaction mixture was stirred at 0°C for 20 minutes then allowed to warm to 
room temperature. Water (100 ml) was added and then the organic layer separated, dried over 
magnesium sulfate, filtered, then concentrated in vacuo to yield 9.85 g of the desired 
compound. 

MS (APCD: (M+Bf 352.08 & 354.08 for CiiHiiBrFN04S 

5-fAzidomethvlV3-(4-bromo-3-fluorophenvl)-4.5-dihvdroisoxazole 

F 



[3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisoxazol-5-yl]methane sulfonate (9.85 g, 28 mmol) 
was dissolved in dry DMF (100 ml). Sodium azide (2.73 g, 42 mmol) was added and the 
reaction mixture stirred at 80°C for 5 hours. The reaction mixture was concentrated in vacuo 
then azeotroped with xylene (20 ml). The crude product was dissolved in ethyl acetate (100 
ml) and washed with water (100 ml). The organic layer was separated, dried over magnesium 
sulfate, filtered then concentrated in vacuo to yield 8.046 g of the desired compound. 
MS (APCD: QA+Hf 299.0 & 301.0 for CioH8BrFN40 

NMR (CDCh) 5: 3.09 to 3.14 (dd, IH); 3.31 to 3.41 (m, 2H); 3.49 to 3.52 (dd, IH); 4.88 (m, 
IH); 7.26 (dd, IH); 7.38 (dd, IH); 7.53 (dd, 1 H). 

NMR (DMSO-d^) 6: 3.23 (dd, IH); 3.49 to 3.46 (m, 3H); 4.98 (m, IH); 7.49 (dd, IH); 7.67 
(dd, IH); 7.83 (dd, 1 H). 

r3-(4-Bromo-3-fluorophenvl)-4,5-dihvdroisoxa2ol-5-vnmethvlamine 

F 



5-(Azidomethyl)-3-(4-bromo-3-fluorophenyl)-4,5-dihydroisoxazole (8.046 g, 26.9 mmol) was 
dissolved in a mixture of acetonitrile (40 ml) and water (4 ml), Triphenylphosphine (8.48 g, 
32.3 mmol) was added and the reaction mixture stLtred at room temperature for 48 hours. The 
reaction mixture was then poured onto a silica gel chromatography column (400 ml). The 




N 
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product was eluted with 10% to 20% water/acetonitrile, then freeze dried to yield 2.67 g of 
the desired compound. 

MS (APCD: (M+H)"" 273.0 & 275.0 for CioHioBrFN20 

NMR (DMSO^dA) 5: 2.73 (m, 2H); 3.26 (dd, IH); 3.41 (dd, IH); 3.25 to 3.50 (br s, 2H); 4.72 
5 (m, IH); 7.45 (dd, IH); 7.58 (dd, IH); 7.78 (t, 1 H). 

r3-fBromo-3-fluorophenvlV4,5-dihvdroisoxa2ol-5-vnmethvl \ acetamide 



[3-(4-Bbromo-3-fluorophenyl)-4,5-dihydroisoxazol-5-yl]methylamine (1.583 g, 5.8 mmol) 
10 was dissolved in a mixture of pyridine (4.7 ml, 58 mmol) and dichloromethane (50 ml). 
Acetic anhydride (2.74 ml, 29 mmol) was added and the reaction mixture stirred at room 
temperature for 16 hours imder an atmosphere of nitrogen- Water (100 ml) was added and 
then the organic layer separated, dried over magnesium sulfate, filtered then concentrated in 
vacuo onto silica gel (1 g). This was subjected to colunm chromatography (silica gel bond 
15 elut; 40% to 100% ethyl acetate/hexanes) to yield 1.303 g of the desired compound. 
MS (APCD: (M+H)"^ 315.0 & 317.0 for Ci2Hi2BrFN202 

NMRfDMSO-d/;^ d: 1.83 (s, 3H); 3.14 (dd, IH); 3.28 (t, 2H); 3.47 (dd, IH); 4.79 (m, IH); 
7.46 (dd, IH); 7.63 (dd, IH); 7.83 (t, 1 H)); 8.16 (t, 1 H). 

20 7^-(l3-r3-Huoro-4-(trimethvlstannvDphenvl1-4.5-dihvdroisoxazol-5-vllmetb y1|ace^^ 



iV-{[3-(Bromo-3-fluorophenyl)-4,5-dihydroisoxazol-5-yl]methyl} acetamide (1.303 g, 4.13 
nmiol) was dissolved in dry 1,4-dioxane (20 ml). The solution was placed under an 
atmosphere of argon. Hexamethylditin (1.49 g, 4.55 romol) was added followed by 
25 bis(triphenylphosphine)paIladium(II) chloride (0.216 g, 0.31 nunol). The reaction mixture 
was stirred at 90°C for 4 hours under an atmosphere of argon. The solvent was removed in 
vacuo, then the crude product re-dissolved in ethyl acetate (100 ml). Silica gel (5 ml) was 
added and the mixture concentrated in vacuo. This was then subjected to column 



F 




F 




O 
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chromatography (20g siUca gel bond elut: 0% to 100% ethyl acetate/hexanes) to yield 1.201 g 
(73%) of the desired compound as a white solid. 

MS TAPCD: (M+H)-" 397.21, 398.21, 399.21, 400.21, 401.15, 402.15 & 403.15 for 
Ci5H2iEN202Sn 

mm (DMSO-dA) 5: 0.36 (s, 9H); 1.83 (s, 3H); 3.13 (dd, IH); 3.28 (t, 2H); 3.45 (dd, IH); 
4.76 (m, IH); 7.36 (dd, IH); 7.77 (br d, IH); 7.53 (dd. 1 H)); 8.15 (t, 1 H). 

KvamplP. 1 7; iV.|r(55V(2^'-Difluoro-4'-IS-r4-mettivl-lg-1.23 -triazol-l-vl)methvll-4.S- 
dihYHrniRnxazol-3-vl>-l.l*-biphenvl-4-vlV2-oxo-l^-oxazoHH in-S.vnmethvnacete 




10 

l-({3-[3-EIuoro-4-(trimethylstannyl)phenyl]-4,5-dihydroisoxazol-5-yl}methyl)-4-methyl-lff- 
1,2,3-triazole (427 mg, 1.0 mmol), N-{[(55)-3-(3-fluoro-4-iodophenyl)-2-oxo-l,3-oxazolidin- 
5-yl]methyl}acetaimde (254 mg, 0.67 mmol) and 2-trifurylphosphine (16 mg, 0.067mmol) 
were dissolved in dry 1,4-dioxane (10 ml) and the reaction mixture placed under an 

15 atmosphere of argon. Tris(dibenzylidineacetone)dipalladium (0) chloroform adduct (35 mg, 
0.033 mmol) was added and the reaction mixture stirred for 16 hours at 90°C under an 
atmosphCTe of argon. The reaction mixture was subjected to column chromatography (20g 
silica gel bond elut; 0% to 50% methanol/dichloromethane) to yield 19 mg (5%) of the 
desired compound. 

20 MS (ESP+): (M+H)* 511.30 for C25H24F2N6O4 

NMR (DMSO-dfi) 5: 1.86 (s, 3H); 2.24 (s, 3H); 3.32 (m, IH); 3.46 (m, 2H); 3.64 (dd, IH); 
3.81 (dd, IH); 4.20 (t, IH); 4.60 (m, 2H); 4.79 (m, IH); 5.19 (m, IH); 7.47 to 7.66 (m, 6H); 
7.88 (s, 1 H); 8.28 (t, 1 H). 



25 The following example was prepared by a similar procedure to Example 17 above: 
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Examnle 18: ; l>ff3>^2,2^Difluoro-4^r(Sg,S)-S-(4-methvl-.m-1.23-triazol-l-vl^^ 
4,5-dihvdroisoxazol-3>vlVlA'-biDhenvl-4-vl>-4,S-dihvdroisoxa2ol-5-vl1^ 

lg-l,23-triazole. 



5 Yield = 49 mg 

MS (ESP+V (M+H)^ 519.32 for C26H24F2N8O2 

NMR fPMSO-d^^ 5: 2.25 (s, 6H); 3.33 (m, 2H); 3.63 (dd, 2H); 4.61 (m, 4H); 5.19 (m, 2H); 
7.62 (m, 6H); 7.88 (s, 2H). 

10 The intermediates for this compound were prepared as follows. 

l-(r3-(4-Bromo-3-fluorophenvlM,5-dihvdroisoxazol-5-vl1methvU-4-methvl-lH-l,23- 



[3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisoxazol-5-yl]methylamine (0.856 g, 3.1 mmol) was 
15 dissolved in a mixture of diisopropylethylamine (2.18 ml, 12.5 mmol) and dry methanol (10 
ml). i\r-[2,2-Dichloro-l-methylethylidene]-4-methylbenzenesulfonylhydrazide (1,16 g, 3.1 
mmol) was added and the reaction mixture stirred for 16 hours under an atmosphere of 
nitrogen. Silica gel (4 ml) was added and the mixture concentrated in vacuo. Hiis was then 
purified by column chromatography (20g silica gel bond elut: 60% to 100% ethyl 



20 acetate/hexanes) to yield 0.834 g (78%) of the desired compound as a white solid. 
MS (APCD: (M+H)"^ 339.0 & 341.0 for Ci3Hi2BrFN40 

NMR (DMSO-dA^ 5: 2.22 (s, 3H); 3.27 (dd, IH); 3.58 (dd, IH); 4.57 (m, 2H); 5.16 (m, IH); 
7.45 (dd, IH); 7.62 (dd, IH); 7.82 (t, 1 H); 7.86 (s, 1 H). 




triazole 




25 
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l-(|343-Pluoro-4-(trimethvlstannvnphenvl1-4.5-dihvdroisoxazol-5-vn methvn-4-me1hvl^ 
1.2.3-triazole 




l-{[3.(4-Biomo-3-fluorophenyl)-4,5-dihydroisoxazol-5-yl]methyl}-4-inethyl-lH-l,2,3- 
5 triazole (1.33 g, 3,9 mmol) was dissolved in dry 1,4-dioxane (20 ml). The solution was 
placed under an atmosphere of argon, Hexamethylditin (1.41 g, 4.3 mmol) was added 
followed by bis(tiiphenylphosphine)paUadium(II) chloride (0.138 g, 0.2 mmol). The reaction 
mixture was stirred at 90°C for 3 hours under an atmosphMe of argon. The solvent was 
removed in vacuo, then the crude product re-dissolved in ethyl acetate (100 ml). Silica gel (5 
10 ml) was added and the mixture concentrated in vacuo. This was purilBed by colunm 

chromatography (20g silica gel bond elut: 50% to 100% ethyl acetateAiexanes) to yield 0.855 
g (52%) of the desired compound as a white solid. 

MS (APCR: (M+H)* 421.34, 422.34, 423.34, 424.34, 425.34 «& 426.44 for Ci6H2iFN40Sn 
NMR (DMSO-di) 5: 0.36 (s, 9H); 2.23 (s, 3H); 3.27 (dd, IH); 3.58 (dd, IH); 4.58 (m, 2H); 
15 5.14 (m.lH); 7.34 (q.lH); 7.45 (d,lH); 7.52 (dd,lH); 7.86 (s,lH). 

F/gamnlft 1 9: Ay.rasy)-3-l2.2*-Difluoro-4*-r5-aivdroxvmethvD-4.5 -dihvdroisoxazol-3^vn- 
l.l*-biDhenvi-4-vn-2-oxo-13-oxa2oMd iii--^-Y')"'ft fl>vl1acetamide 




O 

20 A^-[((550-3-{4'--[5-({[f^rr-Butyl(dimethyl)sUyl]oxy}me1hyl)-4,5-di^ 

difluoro-1 J -biphenyl-4-yl}-2-oxo-13-<>xazolidin-5-yl)methyl^ (416 mg, 0.74 

mmol) was dissolved in dichloromethane (25 ml) at room temperature. A IM solution of 
tetrabutylammonium fluoride in tetrahydrofuran (0.82 ml, 0.82 mmol) was added and the 
reaction mixture stiired for 300 minutes. Water (50 ml) was added and the dichloromethane 

25 layer separated, dried over magnesium sulfate, filtered then concentrated in vacuo onto silica 
(2 ml). This was purified by chromatography (20g silica gel bond elut; 0 to 6% 
methanol/dichloromethane) to yield 125 mg (38%) of the desired compound. 
MS (ESF+Y (M+H)'' 446.27 for C22H21F2N3O5 
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NMR (DMSO-d^) 8: 1.86 (s, 3H); 3.23 (dd, IH); 3.45 (m. 3H); 3.51 to 3.59 (m, 2H); 3.81 (q. 
IH); 4.20 (t, IH); 4.76 to 4.81 (m. 2H); 5.04 (t. IH); 7.47 (dd, IH); 7.53 to 7.58 (dd. 2H); 7.59 
to 7.66 (m, 313); 8.28 (t, IH). 

5 The following Examples were prepared by a similar procedvure to Example 19 above. 

F-vam pla TJRi f5RV3-l2^'-Diflttoro-4'-r5-(hvdroxvmethvn-4.5-dihv droisoxazol-3-vn-l.l'- 
bipheiivl.4-vn-S4(4-methvI-m-1.23-triazol-l-vnmeth vn-1.3-oxazoUdto-2-one 



10 Yield = 29mg(7%) 

MS (ESP+): (M+H)* 470.31 for C23H21F2N5O4 

NMRflPMSO-di) 8: 2.25 (s, 3H); 3.25 (dd, IH); 3.45 (dd, IH); 3.51 to 3.59 (m, 2H); 3.95 (q, 
IH); 4.31 (t, IH); 4.76 to 4.82 (m, 3H); 5.04 (t, IH); 5.16 (m, IH); 7.44 (dd, IH); 7.52 to 7.64 
(m, 5H); 7.91 (s, IH). 

15 

Example 21; (5Jg)-3-l2.2'-Difluoro-4'-r5-(hvdroxvmethvlV4.5-dih vdroisoxa2ol-3-vn-l.l'- 
biphenvl-4-vll-5-(lg-1.2.3-triazol-l-vlmethvi)-13-oxazolidin-2-one 



Yield = 137 mg (48%) 
20 MSJESP+i: (M+H)* 456.28 for C22H19F2N5O4 

NMR (DMSO-dA) 8: 3.25 (dd. IH); 3.46 (dd, IH); 3.51 to 3.59 (m, 2H); 3.98 (q, IH); 4.32 (t, 
IH); 4.79 (m, IH); 4.88 (d. 2H); 5.04 (t, IH); 5.20 (m, IH); 7.43 (dd. IH); 7.52 to 7.64 (m. 
5H); 7.80 (d, IH); 8.21 (d, IH). 




F 
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Example 22; tert-Butyl A^-((5J?V3-|2.2'-difluoro-4'-r5-aivdroxvmethvn-4,S- 
dihvdroisoxazol-3-vl1-l.l'-biphenvl-4-vl>-2-oxo-1.3-oxa2olidm-5-vnme thYl A^-(isoxazol-3- 

vl) carbamate 



5 Yield = 186 mg (67%) 

MS (ESP+y. (M+H)* 571.27 for C28H28F2N4O7 

NMRfl3MSO-d;) 8: 1.52 (s, 9H); 3.25 (dd, IH); 3.47 (dd, IH); 3.51 to 3.60 (m, 2H); 3.94 (q, 
IH); 4.04 (m, IH); 4.30 (t, IH); 4.34 (d, IH); 4.79 (m, IH); 5.05 (t, IH); 5.07 (m, IH); 6.90 



Example 23: (52?)-3-{2'-Fluoro-4'-r5-nivdroxvmethvn-4.5-dihvdroiso xazol-3-vn-l.l' 
biphenvI-4-vll-5-(hvdroxvmethvl)-1.3-oxa zolidin-2-one 



Yield = 76 mg (23%) 
15 MS (ESP+V (M+H)* 387.24 for C20H19FN2O5 

NMR (DMSO-dU) 5: 3.25 (dd, IH); 3.46 (dd, IH); 3.51 to 3.57 (m, 2H); 3.59 to 3.63 (m, IH); 
3.70 to 3.74 (m, IH); 3.91 (q, IH); 4.17 (t, IH); 4.72 to 4.82 (m, 2H); 5.04 (t, IH); 5.25 (t, 
IH); 7.57 to 7.61 (m, 2H); 7.64 to 7.67 (m, 3H); 7.71 to 7.75 (m, 2H). 

20 F.ifaniplft24; A^-r((S5)-3-l2'-Fluoro-4'-r5-(hvdroxvmethvl)-4 ^g-Hihydroisoxazol-3-vl1-l.l'- 
biphenvl-4-vl>-2-oxo-lJ3-oxa2olidin-5-vl)methvl1acetamide 




(s, IH); 7.51 (dd, IH); 7.55 to 7.58 (m, 2H); 7.59 to 7.66 (m, 3H); 8.85 (d. IH). 



10 




F 




Yield = 149 mg (61%) 

MS fESP+): (M+H)* 428.31 for C22H22FN3O5 
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NMR rPMSO-dg^ 5: 1.85 (s, 3H); 3.24 (dd, IH); 3.42 to 3.48 (m, 3H); 3.50 to 3.58 (m, 2H); 
3.81 (q, IH); 4.19 (t, IH); 4.75 to 4.88 (m, 2H); 5.03 (t, IH); 7.56 to 7.60 (m, 2H); 7.63 to 
7.67 (m, 3H); 7.68 to 7.70 (m, 2H); 8.27 (t, IH). 

Example 25; f3-r2.2'-Difluoro-4'-(5-hvdroxvmethvl-4.S-dihvdro-isoxazol-3-vD-l»l'- 
biphenvl-4-vl1-4.5-dihvdro-isoxazol-5-vl>mettianol 

F 



Yield = 45 mg (60%) 

MS (ESP+): (M+Hf 389.25 for C20H18F2N2O4 

NMR rPMSO-dg^ 8: 3.26 (dd, 2H); 3.47 (dd, 2H); 3.51 to 3.59 (m, 4H); 4.79 (m, 2H); 5.04 
(t, 2H); 7.59 to 7.67 (m, 6H). 

Intennediates for Examples 19 to 25 were piepaied as follows. 

3-(4-Bromo-3-fluorophenvlV5-arterf-butvirdimetfavDsflvnoxvlmethvl'>-4.S-dihvdi:oisoxazole 

,F 



[3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisoxazoI-5-yl]methanol (7.518 g, 27.4 mmol) was 
dissolved in a mixture of triethylamine (4.59 ml, 33.0 mmol) and dichloromethane (100 ml). 
The resulting solution was cooled to 0°C, then a IM solution of tert- 
butyldimethylsilylchloride (30.2 ml) in dichloromethane was added dropwise oyer 30 
minutes. 4-Dimethylamino pyridine (0.67 g, 5.48 mmol) was added and the leaction mixture 
left to stir overnight at room temperature. The reaction mixture was washed with water (200 
ml). The dichloromethane layer was separated, dried over magnesium sulfate, filtered and 
concentrated in vacuo to yield 9.263 g (87%) of the desired compound as a colourless oil. 
MS (BSF+y. (M+H)"" 388 & 390 for CieHjaBrFNOiSi 

HMR fPMSO-dg^ 8: 0.04 (s, 3H); 0.06 (s, 3H); 0.82 (s. 9H); 3.19 (dd, IH); 3.44 (dd, IH); 
3.68 to 3.78 (m, 2H); 4.82 (m, IH); 7.47 (dd, IH); 7.47 (dd, IH); 7.47 (t, IH). 




F 




wo 03/022824 PCT/GB02/04120 

-76- 

5-ffrterf-Butvirdimethv nsilvl1oxv^methvlV3-r3-fluoro-4-ftrimethvlstannvnphenvl1-4.5- 
dihvdroisoxazole 



X 




7\ 

3.(4-Bromo-3-fluorophenyl>5-({[/^yt-butyl(dimethyl^^^^ 

(5.403 g, 14.6 mmol) was dissolved in dry 1,4-dioxane (50 ml). The solution was placed 
under an atmosphere of argon. Hexamethylditin (5.26 g, 16 mmol) was added followed by 
bis(triphenylphosphine)palladium(II) chloride (0.512 g, 0.73 mmol). The reaction mixture 
was stirred at 90°C for 90 minutes under an atmosphere of argon. The solvent was removed 
in vacuo and then the crude product re-dissolved in ethyl acetate (100 ml). Silica gel (5 ml) 
was added and the mixture concentrated in vacuo. This was then subjected to column 
chromatography (50g silica gel bond elut: 0% to 50% ethyl acetate/hexanes) to yield 4.893 g 
(74%) of the desired compound as a colourless oil. 
MS (APCI): (M+W 471, 472, 473, 474 & 475 for CisHazFNOzSiSn 

NMR (DMSQ-d^) 5: 0.05 (s, 3H); 0.07 (s, 3H); 0.35 (t, 9H); 0.83 (s, 9H); 3.17 (dd, IH); 3.42 
(dd, IH); 3.68 to 3.77 (m, 211); 4.79 (m, IH); 7.35 (dd, IH); 7.47 to 7.53 (m, 2H). 

7/4((55)-3-f4'-r5-ffrrgrg- Butvlfdimethvnsilvl1oxv)methvn-4.5^^ 
difluoro-l J'-biphenvl-4-vl)--2-oxo-lJ-oxa2ohdin-5>vl) methyl]acetarnjdft 

V ^ '>=\ )<r 




O 

N-i [(55)-3-(3-Fluoro-4-iodophenyl)-2-oxo-l,3-oxazolidin-5-yl]methyl}acetamide (378 mg, 
1.0 mmol) and copper (I) iodide (39 mg, 0.2 mmol) were dissolved in dry l-methyl-2- 
pyrrolidinone (2 ml) and the reaction mixture placed under an atmosphere of argon. 
Tetralds(triphenylphosphine)palladium(0) (58 mg, 0.05 mmol) was added followed by a 
solution of 5-.({ [r^rr-butyl(dimethyl)silyl]oxy }methyl)-3-[3-fluoro-4- 
(trimethylstannyl)phenyl]-4,5-dihydroisoxazole (525 mg, 1.1 mmol) in l-methyl-2- 
pyrrolidinone (2 ml) and the reaction mixture stirred for 16 hours at 90''C. Water (20 ml) and 
ethyl acetate (20 ml) were added and the insoluble materials filtered off. The ethyl acetate 
layer was separated, dried over magnesium sulphate, filtered then concentrated in vacuo onto 
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silica gel (2 g). This was purified by column chromatography (20g silica gel bond elut: 25% 
to 100% ethyl acetate/hexanes) to yield 416 mg (74%) of the desired compound. 
MS (BSP+y. QA+Hf 560.38 for C28H35F2N305Si 

NMR (DMSO-d^^ 8: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 1.86 (s, 3H); 3.23 (dd, IH); 3.42 
5 to 3.51 (m, 3H); 3.72 (dd, IH); 3.78 (dd, IH); 3.82 (q, IH); 4.20 (t, IH); 4.79 (m, IH); 4.84 
(m, IH); 7.47 (dd, IH); 7.52 to 7.68 (m, 5H); 8.28 (t, 1 H). 

The following intermediate examples were pr^ared by a procedure sinoilar to that used for 
the intermediate example above. 



rSjgV3-l4'-r5-((rterf-Butvlfdimethvnsilvnoxv>methvD-4.5-dihvdroisoxazol-3-vn-2.2'- 
difluoro-l.l'-biphenvl-4-vll-5-r(4-methvl-l.g-1.2.3-triazol-l-vl')methvll-1.3-oxazolidin-2-one 



Yield = 512 mg (88%) 
15 MS fESP+'>: (M+m^ 584.42 for C^oH^-JP^NspASi 

NMR fDMSO-d/^^ 5: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 2.71 (s, 3H); 3.23 (dd, IH); 3.48 
(dd, IH); 3.72 (dd, IH); 3.78 (dd, IH); 3.95 (q, IH); 4.31 (t, IH); 4.79 (d, 2H); 4.84 (m, IH); 
5.16 (m, IH); 7.44 (dd, IH); 7.51 to 7.68 (m, 5H); 7.91 (s, IH). 

20 The following intermediate examples were prepared by a similar procedure to the example 
above but used 0.4 mmol of copper (I) iodide and 0.1 mmol of 
tetrakis(triphenylphosphine)palladium(0). 

r5J?V3-l4'-r5-ffrterf-Butv1friimethvnsilvnoxvlmethvn-4.5-dihvdroisoxazol-3-vn-2.2'- 
25 difluoro-l.l'-biphenvl-4-vU-5-(lg-1.2.3-triazol-l-vlmethvD-1.3-oxazolidin-2-one 



10 




F 




Yield = 355 mg (62%) 

MS (BSP+y. (M+H)* 570.40 for C28H33F2N504Si 
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NMR fPMSO-dU') 5: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s. 9H); 3.23 (dd, IH); 3.48 (dd, IH); 
3.72 (d, IH); 3.78 (dd, IH); 3.99 (q, IH); 4.32 (t, IH); 4.85 (m, IH); 4.88 (d, 2H); 5.20 (m, 
IH); 7.43 (dd, IH); 7.51 to 7.68 (m, 5H); 7.80 (d, IH); 8.21 (d, IH). 

5 tert-Butvl?/-(f5RV3-(4'-r5-((rtert-butvKdimethvnsilvl1oxv)methvn-4.5-dihvdroisoxazol-3- 
vl1-2.2'-difluoro-l.l'-biDhenvl-4-vl!-2-oxo-1.3-oxa2olidin-5-vnmethvl jV-(is oxazol-3-vD 
carbamate 

Yield = 333 mg (49%) 
10 MS rESP+V (M+H)* 685.46 for C34H42F2N407Si 

NMR (DMSO-d^) 5: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 1.52 (s, 9H); 3.24 (dd, IH); 3.48 
(dd, IH); 3.72 (dd, IH); 3.79 (dd, IH); 3.95 (dd, IH); 4.01 to 4.07 (m, 2H); 4.30 (t, IH); 4.84 
(m, IH); 5.07 (m, IH); 6.90 (s, IH); 7.50 to 7.66 (m, 6H); 8.85 (d, IH). 




15 (5igV3-l4'-r5-(frterf-Butvl(dimethvDsilvlloxvlmethvI')-4.5-dihvdroisoxa 7:ol-3-vn-2'-fluoro- 
1 . l'-biphenvl-4-vl ) -5-(hvdroxvniethvl)- 1 .3-oxa2olidin-2-one 



20 




Yield = 422 mg (84%) 

MS (ESP+): (M+H)"^ 501.36 for C26H33FN205Si 

NMR (DMSO-d^.) 5: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 3.23 (dd, IH); 3.48 (dd, IH); 
3.60 (dd, IH); 3.71 (dd, 2H); 3.78 (dd, IH); 3.91 (q, IH); 4.16 (t, IH); 4.76 (m, IH); 4.83 (m, 
IH); 5.26 (br s, IH); 7.56 to 7.70 (m, 5H); 7.73 (d, 2H). 



25 
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iV^-r(f55>-3-l4'-r5-(frferf-Butvlfdimethvnsilvl1oxv>methvD-4.S- dihvdTOisoxa2ol-3-vl1^ 
fluoro-1 . 1 '-biohenvl-4-vl \ -2-oxo- 1 .S-oxazolidin-S-vDmet h yllflp-fttflmide 



X 




Yield = 310 mg (57%) 
5 MS rESP+): (M+H)"" 501.36 for C28H36FN305Si 

NMR rPMSQ-d;) S: 0.06 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 1.86 (s, 3H); 3.23 (dd, IH); 3.45 
to 3.51 (m, SH); 3.71 (dd, IH); 3.78 (dd, IH); 3.82 (q, IH); 4.20 (t, IH); 4.78 (m, IH); 4.83 
(m, IH); 7.56 to 7.71 (m, 7H); 8.28 (t, IH). 



10 



15 



3-|4Lr5-(irterf-Butvirdimethvnsilvl1oxvlmetfavn-4.5-^vdroisoxazol-3 -vl1-2.2'-difluoi^ 
l.l'-biphenvl-4-vlU-5-r?grr-butv](HimftthYl'>silvl1oxvinethvl-4.5-dih vdroisoxazole 




Yield = 128 mg 

MS (ESP+): (M+H)* 617.48 for C32H46F2N204Si2 

NMR (DMSO-dA) 8: 0.06 (s, 6H); 0.08 (s. 6H); 0.85 (s, 18H); 3.24 (dd, 2H); 3.9 (dd, 2H); 
3.72 (dd, 2H); 3.79 (dd, 2H); 4.84 (m, 2H); 7.59 to 7.67 (m, 6H). 



20 



V 

o 



Example 26; (55.5'5)-jV-(3-(4'-r5-(Acetvlaimno-methvl)-2-oxo-oxazoIidin-3-vl1-biphenvl- 
4-vl>-2-OXO-oxazolidin-5-vlniethYl-ac fttamide 

O 

N-i{ (5S)-2-Oxo-3-[4-(trimethylstaimyl)phenyl]-l ,3-oxazolidin-5-yl }methyl)acetamide (0.36 
g, 1 inM), Ar-{[(55)-3-(4-iodophenyl)-2-oxo-l,3-oxazolidin-5yl]methyl}acetamide(0.40g, 1.2 
mM), tris(dibenzylideneacetone)dipalladium (0) (0.037 g, 0.040 wM), and tri-2- 
furylphosphine (0.019, 0.080 wM) were weighed into a flask and degassed. l-Methyl-2- 



V 
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pyrrolidinone (3 mL) was added and the reaction was heated at QO^'C for 21 hours. The black 
mixture was diluted with l-methyl-2-pyrrolidinone (10 ml) and filtered through celite, 
collecting the brown band that migrated through the pad. Water was added to the solution 
causing a light brown solid to precipitate. The mixture was filtered after refiigeration for 2 
5 hours to give the desired product as a brown solid (0.037 g). 
MS(ESPV 467 (Mir ) for C24H26N4O6 

NMR fDMSO-A;') 5: 1.77 (s, 6H); 3.37 (t, 4H); 3.72 (t, 2H); 4.10 (t, 2H); 4.67-4.69 (m, 2H); 
7.55 (d. 4H); 7.65 (d, 4H); 8.20 (t, 2H). 

10 F.ifaiiiplP.27i(5Jg^*lg)-3-r2i^'-riifliinro-4'-(5-r4-methvl-m-1^3 -triazolvl-l-vlmethvI1-2- 
oxo.l.3-oxa2oUdin-3-vn-l.l'-biphenvl-4-vl1-5-rf4-methvl-lH -1^3-triazol-l-vlmethvn- 

13-oxazolidin-2-one 



Using essentially the same procedure as Example 26, but starting from (5i?)-3-(3-fluoro-4- 
15 iodophenyl)-5-[(4-methyl-l//-l,2,3-triazol-l-yl)methyl]-l,3-oxazolidin-2-one (0.40 g, 1.00 
mM)and(5l?)-3-[3-fluoro-4-(tiimethylstannyl)phenyl]-5-[(4-methyl-lH-l,2,3-triazol-l- 
yl)methyl]-l,3-oxa2olidin-2-one (0.53g 1.20 mM), gave the title compound as a brown solid 
(0.50 g). 

MS CESPY 551 (M£t) for C26H24F2N8O4 
20 NMR flPMSO-dA-) 5: 2.25 (s, 6H); 3.95 (dd, 2H); 4.30 (t, 2H); 4.80 (d. 4H); 5. 16 (m, 2H); 7.41 
(dd, 2H); 7.49 (m. 2H); 7.57 (m, 2H); 7.90 (s, 2H). 

The intermediates for Example 27 were prepared as foUows: 

(5/?V3-r3-PIuoro-4-(trimethvlstannvDphenvn-5-r('4-methvl-lg-1.2.3 -triazol-l-vl'>methvn-1.3- 
25 oxa2olidin-2-one 
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(5/e)-3-(3-Flucm)-4-iodophenyl)-5-[(4-methyl-lH-l,23-triazol-l-yl)methyl]-l,3-oxazoUdin-2- 
one (5.12 g, 12.7 mM) and bis(triphenylphosphine)palladiuin(n) chloride. (0.45 g, 0.05 mM) 
were placed in a flask and degassed. Dioxane (50 ml) was added followed by 
hexamethylditin (5.00g, 15.3 mM) and the reaction was degassed. The orange-brown mixture 
5 was heated at 90°C for 20 hoiars, cooled and adsorbed into silica gel. The residue was 

purified by flash chromatography using 50 % hexanes/ethyl acetate to ethyl acetate. Relevant 
fractions were combined to give the desired product as a brown solid (3.91 g). 
MS (ESP'): 440 (MlT) for Ci6H2iFN402Sn 

NMR(DMSO-d.) 5: 0.09 (t, 9H); 2.00 (s, 3H); 3.65 (dd, IH); 4.00 (t, IH); 4.53 (d. 2H); 4.88 
10 (m, IH); 7.03 (dd, IH); 7.11 (dd, IH); 7.18 (dd, IH); 7.64 (s, IH). 

f 5jgV3-r3-Huoro-4-iodophenvn-5-rf4-methvl-lg- 1 .2.3-tria2ol-l-vnmethvn- 1 .3- oxazoUdin-2- 
one 

F Q 

>=\ N=N 

15 Silver trifluoroacetate (0.52 g, 2.35 mM) was added to a solution of (5i?)-3-(3-fluorophenyl)- 
5-[(4-methyl-lH-l,2,3-triazol-l-yl)methyl]-l,3-oxazoHdin-2-one (0.50 g, 1.81 mM) in 
■ dichloromethane (15 mL). Iodine (0.55 g, 2.17 mlsl) was added over 1.5 h, and reaction 
mixture was stirred overnight. After 16h, the solids were removed by filtration and additional 
silver trifluoroacetate (0.38 g, 1.72 mM) and iodine (0.27 g, 1.06 mM) were added. After an 

20 additional 24 h, the reaction mixture was filtered. The filter cake was washed with methanol. 
.The methanol filtrate was concentrated under vacuum to give 0.3 Ig of the title product. 
MS (ESP): 403 (M+1) for C13H12PIN4O2 

NMR (DMSO-At) 8: 2.24 (s, 3H); 3.89 (dd, IH); 4.23 (t. IH); 4.76 (d, 2H); 5.12 (m, IH); 7.17 
(dd, IH); 7.51 (dd, IH); 7.84 (t, IH); 7.88 (s, IH). 

25 

(5jgV3-(3-FluoroDhenvD-5-r(4-methvl-l.g-1.2.3-tria2ol-l-vl')roethvl1-1.3-o xazoUdin-2-one 




N, iV-Diisopropylethylamine (3.20 mL, 18.35 mM) was added to a solution of (5S)-5- 
(aminomethyl)-3-(3-fluorophenyl)-l,3-oxazohdin-2-one (0.77 g, 3.57 mM; see Dong 
30 Pharmaceuticals WO 0194342) in anhydrous methanol (25 mL). The solution was cooled to 0 
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°C, andiV'-[2,2-dicWoro-l-methylethyUdene]-4-methylbenM^ (1.28 g, 4.58 

mM) was added. The solution was warmed to room temperature and stirred overnight. The 
reaction mixture was then concentrated under vacuum and chromatographed on silica gel 
using 2% methanol/dichloromethane to give 0.7 Ig of the tide product. 
5 MS (ESPV 277 (M+1) for C13H13FN4O2 

NMR (DMSO^dA^ 5: 2.24 (s, 3H); 3.90 (dd, IH); 4.25 (t, IH); 4.77 (d, 2H); 5.13 (m, IH); 6.99 
(m, IH); 7.28 (d, IH); 7.42-7.48 (m, 2H); 7.89 (s, IH). 

Example 28; (5Jg)-5-flB[vdroxvmethvn-3-l4^r(SJe)-2-oxo-5-f m-l,23-triM^^ 
10 13-oxazolidin-3-vn-l,l'-biDhenvl-4-vU-13-oxazolidin-2>oiie 



(52?)-3-(4-iodophenyl)-5-(lH-l,2,3-triazoH-ylmetiiyl)-l,3-oxazoUdin-2-one (0.39 g, 1.00 
mM), tris(dibenzylideneacetone)dipalladium (0) (0.037 g, 0.040 mM), and tri-2- 

15 furylphosphine (0.0199, 0.080 roM) were weighed into a flask and degassed. l-Methyl-2- 
pyrrolidinone (3 ml) was added and the flask was degassed. (52?)-5-({re?t- 
Butyl(dimethyl)silyl]oxy}methyl)-3-[4-(trimethylstannyl)phenyl]-l,3-oxazolidin-2-one (0.71 
g, 1.50 mM) was added and the flask was degassed. The reaction was stirred at 90° for 22 
hours. The black mixture was adsorbed onto silica gel and chromatographed using ethyl 

20 acetate to give an oily solid (1.78 g) that was dissolved in DMSO and purified using reverse 
phase HPLC (acetonitrile-water-1% trifluoroacetic acid). The protective tert- 
butyldimethylsilyl-group was removed adventitiously during the reverse phase purification to 



give the product directiy as a light yellow solid (0.98 g). 
MS (APCI Negative): 436 (MH^ for C22H21N5O5 
25 NMR (DMSO-d^) S: 3.44 (dd, IH); 3.55 (dd, IH); 3.73 (t, IH); 3.79 (t, IH); 3.98 (t, IH); 4.14 
(t, IH); 4.57 (m, IH); 4.72 (d, 2H); 5.01 (m, IH); 7.41 (d, 2H); 7.51 (d, 2H); 7.54-7.57 (m, 
4H); 7.63 (s, IH); 8.04 (s, IH). 




The intemiediate (5i?)-5-({f^rr-Butyl(dimethyl)silyl]oxy}methyl)-3-[4- 
30 (trimethylstannyl)phenyl]-l,3-oxazolidin-2-one is described in Example 29; the intemiediate 
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(5i?>3-(4-iodophenyl)-5-(lH-l,2,3-triazol-l-ylmethyl)-l,3-oxazoUdin-2-one is one of the 
intennediates described before Example 1. 

Example 29; (5JgV5-arteyf-ButvUdimethvl)savnoxv>methvlV3-(4'-l(5j? V5-rf4-methvl-lg- 
5 1^3-triazol-l-vnmethvl1-2-oxo-13-oxazolidin-3-vl%l.l'-biph envl-4-vn-13-oxazolidin-2- 

one 




Using essentially the same procedure as Example 28, but starting from (5/?)-3-(4-iodophenyl)- 
5-[(4-methyl-lfl-l,2,3-triazol-l-yl)methyl]-l,3-oxazoUdin-2-one (0.34 g, 1.00 mM) gave the 
10 title compound as a white solid (0.016 g). 

NMR (DMSO-A;^ S: 0.00 (s, 6H); 0.75 (s, 9H); 2.18 (s, 3H); 3.76-3.87 (m, 4H); 4.11 (t, IH); 
4.23 (t, IH); 4.72 (d, 2H); 5.06 (m, 2H); 7.49-7.52 (m, 2H); 7.59-7.66 (m. 6H); 7.83 (s, IH). 

Intermediates for Example 29 may be prepared as follows: 
15 r5jgV5-f(rferf-Butvl(dimethvDsilvnoxvlmethvlV3-r4-(trimethvlstannvD Dhenvn-1.3- 

oxazoIidin-2-one 

O 

Using the procedure described for (5i?)-3-[3-fluoro-4-(trimethylstaimyl)phenyl]-5-[(4- 
methyl-l/f-l,2,3-triazol-l-yl)methyl]-l,3-oxazoUdin-2-one (above), but starting from (5/e)-5- 
20 ({ [ter?-butyl(dimethyl)silyl]oxy }methyl)-3-(4-iodophenyl)-l,3-oxa2olidin-2-one (2.45 g, 5.66 
mM) gave the title compound as a white solid after chromatography, using hexanes then 20% 
ethyl acetate/hexanes (1.59 g). 
MS (ESP): All (MH^ for CigHaaNOsSiSn 

NMR fPMSO-dfi) 5: 0.00 (s, 6H); 0.21 (s, 9H); 0.75 (s, 9H); 3.68-3.75 (m, 2H); 3.83 (d, IH); 
25 4.05 (t, IH); 4.70 (m, IH); 7.41-7.48 (m, 4H). 
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(5igV5-((rtert-Butvl(dimethvDsiTvl1oxvlmethvn-3-f4-io dophenvD-l,^-r»vazolidin-2-one 

q 

(5i?)-5-(Hydroxymethyl)-3-(4-iodophenyl)-l,3-oxazolidin-2-one (2.00 g, 1.00 inM) was 
dissolved in methylene chloride (12 ml). iV,iV-Dimethylaminopyridine (0.76 g, 7.52 mM) and 
5 triethylamine (0.76 g, 7.52 mM) were added and the solution was degassed. A IN solution of 
?er?-butyldimethylsilyl chloride in methylene chloride (7 ml) was added and the reaction was 
stirred at room temperature for 16 hours. The yellow solution was diluted with water and the 
product was extracted using methylene chloride (3x200 ml). The organic layer was dried 
(magnesium sulfate), filtered and concwitrated to give fee desired product as a light yellow 
10 solid (2.54 g). 

NMR fPMSO-d;) 5: 0.00 (s, 6H); 0.74 (s. 9H); 3.69-3.73 (m, 2H); 3.83 (d, IH); 4.06 (t, IH); 
4.73 (m, IH); 7.36 (d, 2H); 7.67 (d, 2H). 

Examplft -^Oi f5WV5-arter^-Butvlfdlmethvnsavnoxv>methvD-3-(2 '-fluoro-4M(5/gV5-r(4- 
15 methvl-lHa.23-triazol-l-vlWethvl1-2-oxo-13-oxfl ^ftliHin-3-vn-l.l'-biphenvl-4-vn-13- 
oxazoIidin-2-one 




Using essentially the same proceduite as Example 28, but starting fixim (5R)-5-({ [tert- 
butyl(dimethyl)silyl]oxy}methyl)-3-(4-iodophenyl)-l,3-oxazoUdin-2-one 
20 (0.43 g, 1.00 mM) and adding (5/?)-3-[3-fluoro-4-(trimethylstannyl)phenyl]-5-[(4-methyl-lH- 
l,2,3-triazol-l-yl)methyl]-l,3-oxazoUdin-2-one (0.66 g, 1.50 mM) gave the title compound as 
a white solid (0.025 g). 

NMR (DMSO-Ai) 5: 0.00 (s, 6H); 0.75 (s, 9H); 2.17 (s, 3H); 3.82-3.87 (m, 2H); 4.11-4.23 (m, 
2H); 4.68-4.73 (m, 4H); 5.03-5.09 (m, 2H); 7.31-7.45 (m, 2H); 7.52-7.70 (m, 4H); 7.60-7.62 
25 (d, 2H); 7.81-7.82 (m, dH). 
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ExampleSl; A^-r((55)-3-f4^rf5gV5-tfrtei^-BaM(dimethvnsav l1nvvliTiethvlV2-oxo-l,3- 

oxazoUdin-3-vn-2.2'-difluoro-l.l'-biphenvl-4-v lV-2-oxo-13-oxazolidin-5- 

vDmethvllacetamide 




5 Using essentially the same procedure as Example 28, but starting from N-{ [(55)-3-(3-fluoro- 
4-iodophenyl)-2-oxo-l,3-oxazolidin-5-yl]methyl}acetamide (0.38 g, 1.00 mM) and adding 
(5J?)-5-({[terf-butyl(dimethyl)silyl]oxy}methyl>3-[3-fluoro-4-(trimethylstannyl)phenyl]-l,3- 

oxa2oUdin-2-one (0.73 g, 1.50 mM) gave the tide compound as a light yellow solid (0.334 g). 
NMR flPMSO-d^) 5: 0.00 (s, 6H); 0.74 (s, 9H); 1.79 (s, 3H); 3.38-3.39 (t, 2H); 3.70-3.83 (m. 
10 4H); 4.10-4.14 (m, 2H); 4.70-4.76 (m, 2H); 7.37-7.42 (m. 3H); 7.56 (t, 2H); 8.20 (t, IH). 

Intermediates for Example 31 may be prepared as follows: 

r5j?V5-f(rterf-Butvl(dimethvnsilvnoxvlmethvlV3-r3-fl uoro-4-ftrimethvlstannvnphenvn-l,3- 
oxazolidin-2-one 




15 

Using essentially the same procedure as described for (52?)-5-({[/er*- 
butyl(dimethyl)silyl]oxy}methyl)-3-[4-(trimethylstannyl)phenyl]-l,3-oxazoUdin-2-one,but 

starting ftom (5/?)-5-({ [rert-butyl(dimethyl)silyl]oxy }methyl)-3-(3-fluoro-4-iodophenyl)-l,3- 
oxazolidin-2-one (1.97 g, 4.37 mM) gave the title compound as a white solid after 
20 chromatography using hexanes then 20 % ethyl acetate/hexanes (1.75 g). 
MS (ESP): 489 (MH*) for Ci9H32FN03SiSn 

NMR (DMSO-d/;) S: 0.00 (s, 6H); 0.27 (s, 9H); 0.74 (s, 9H); 3.69-3.76 (m. 2H); 3.83 (d, IH); 
4.06 (t, IH); 4.74 (m, IH); 7.27 (d, IH): 7.34-7.39 (m, 2H). 



25 
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(5j?V5-arferf-Butvirdimethvnsilvl1oxvlmethvlV3-f3-fluoiD-4-iodophenvlV1.3 -oxazoH<^ 
one 



Using essentially the same procedure as that used for (5R)-5-({ \tert- 
5 butyl(dimethyl)silyl]oxy}methyl)-3-(4-iodophenyl)-l,3-oxazolidin-2-one (above), but starting 
from (5i?)-3-(3-fluoro-4-iodophenyl)-5-(hydroxymethyl)-l,3-oxazolidin-2-one (2.0 g, 1.0 
mM) gave the title compound as a lig^it yellow soild after chromatography using 50 % ethyl 
acetate/hexanes (1.94 g). 
MS (ESPY 452 (MH*) for CieHasEESfOaSi 
10 NMR (DMSO-d.^ 6: 0.00 (s, 6H); 0.75 (s. 9H); 3.69-3.72 (m, 2H); 3.84 (d, IH); 4.08 (t, IH); 
4.76 (m. IH); 7.19 (d, IH); 7.54 (d, IH); 7.78 (t, IH). 

Example 32; (5^)-3-l2-Fluoro-4'-r(51gV5-(hvdroxvmethvl)-2-oxo-13-oxazoUdm-3-vll- 
l.l'-biphenvl-4-vl>-5.-r(4-methvl-m-1^.3-triazol-l-vnmethvn-13-oxazolidin-2-one 

15 



(5i2)-5-({[te/t-Butyl(dimethyl)silyl]oxy}methyl)-3-(4'-{(5J«)-5-[(4-methyl-lH-1.2,3-triazol-l- 
yl)methyl]-2-oxo-l,3-oxazolidin-3-yl}-l,l'-biphenyl-4-yl)-l,3-oxazolidin-2-one (0.016 g, 
0.030 niM) was suspended in tetrahydrofuran (0.5 nd) and a IN solution of 
20 tetrabutylammoniumfluoride in tetrahydrofuran (0.03 ml) was added. The reaction was 

stirred at room temperature for one hour. The cloudy suspension was concentrated as a white 
residue. 



MS (APCI Negative): 4 68 OVffiT) for C23H22FN5O5 

NMR flPMSO-d/i) 6: 2.28 (s, 3H); 3.65 (t,lH); 3.71 (dd, IH); 3.96 (m, IH); 4.16 (t. IH); 4.29- 
25 4.34(m, 2H); 4.74-4.77 (m, IH); 4.82-4.83 (d, 2H); 5.15-5.18 (m, IH); 7.61-7.62 (d. 2H); 
7.70-7.76 (m, 6H); 7.94 (s, IH). 





wo 03/022824 PCT/GB02/04120 

-87- 

Example 33; (5JgV5-(Hvdroxvmethvn-3-(4'-l (SigVS-rf4-me thvl-l flT-l^^-triazoM- 
vnmethvl1-2-oxo-13-oxazolidin.3-vlV-l.l'-biphenvl-4-vn-1.3-oxazo lidin-2-one 

Using essentially the same procedure as described for Example 32, but starting with (5R)-5- 
5 ({[terf-butyl(dimethyl)silyl]oxy}methyl)-3-(4'-{(5iJ)-5-[(4-methyl-lH-1.2,3-triazol-l- 
yl)methyl]-2-oxo-l,3-oxazoUdin-3-yl}-l,l'-biphenyl-4-yl)-l,3-oxazolidin-2-one (0.025 g, 
0.043 mM) gave the title compound as a white residue. 
MS (ESPy. 448 (MET) for C23H23N5O5 

NMR flPMSO-d/;) S: 2.26 (s, 3H); 3,59-3.68 (dq, 2H); 3.78 (t, IH); 3.95-4.02 (m, 2H); 4.12 (t, 
10 . IH); 4.28-4.33 (q, IH); 4.72-4.73 (m, IH); 4.80-4.81 (d, 2H); 5.16-5.19 (m, IH); 7.39 (d, IH); 
7.56-7.60 (m, 4H); 7.70-7.72 (d, 2H); 7.93 (s, IH). 

Example 34; f5jgV3-l4'-r5-(f rfeyf-butvl(dimethvnsavnoxv>methv lV4^.S-dihY droisoxazol- 
3-vl1-l.l'-biphenvl-4-vl>-5-r(4-methvl-lg-1.23-triazol-l-vnmethvl1-13-ox a2»lidi 




15 

5-({[terr-Butyl(dimethyl)silyl]oxy}methyl)-3-[4-(trimethylstannyl)phenyl]-4,5- 
dihydroisoxazole (0.70g, 1.6 mmol), (5/?)-3-(4-iodophenyl)-5-[(4-methyl-lH-l,2,3-triazol-l- 
yl)methyl]-l,3-oxazolidin-2-one (0.5g, 1.29mmol), tri-2-fiiryl phosphine (0.06g, 0.26mmol) 
and tris(dibenzylideneacetone)palladium (0) (0.12g, 0.13 mmol) were dissolved in 1,4- 

20 dioxane (5ml) and degassed three times. The mixture was then heated to 90°C and stirred for 
18hr. LCMS indicated that the reaction was not yet complete, so it was cooled and an 
additional (0.12g, 0.13 mmol) of tris(dibenzylidene acetone) palladium (0) was added, the 
mixture degassed and reheated to 110°C for 3 hours, and 25**C for 40 hours. The solution was 
concentrated in vacuo and purified by silica flash chromatography with 5-10% methanol in 

25 dichloromethane as eluent giving 0.2g of the desired product as a yellow solid. 
MS (ESP) 548.45 (MH+) for C29H37N504Si 



wo 03/022824 



PCT/GB02/04120 



-88- 



^HNMR (DMSQ^dg) 5: 0.05 (d, 6 H); 0.83 (s, 9H); 2.24 (s, 3H); 3.22 (m, IH); 3.46 (m, IH); 
4.77 (m, 4H); 5.12 (m, IH); 7.36 (s, IH); 7.58 (m, 4H); 7.74 (m, 6H); 7.88 (s, IH). 

The starting material for Example 34 was prepared as follows: 
5 l-ff3-r4-(Trimethvlstaimvnphenvl1-4.5-dihvdroisoxazol-5-vllmethvlVlg-1.2^ 



l.{ [3-(4-Biomophenyl)-4,5-dihydroisoxazol-5-yl]methyl}-l/f-l,2,3"triazole (3.7g, 12.1 
mmol) and trans-dichlorobis(triphenylphosphine) palladium (II) were dissolved in 1,4- 
dioxane (50ml) and the solution was degassed three times. Hexamethylditin (5g, 15.3 mmol) 
10 was added and the solution degassed. The solution was stirred and heated to 90°C for 16 

hours. The black reaction mixture was filtered through Celite and the Celite was washed with 
methanol. The methanol layer was concentrated in vacuo then purified by silica flash 
chromatography with 1.5-3% methanol in dichloromethane as eluent giving 4.6g of the title 
compound. 

15 MS (ESP) 393.06 (M+2H+) for Ci5H2oN40Sn 

^HNMR (DMSO-A;) 5: 0.03 (s, 9H); 3.25 (dd, IH); 3.59 (dd, IH); 4.64 (m, 2H); 5.15 (m, 
IH); 7.56 (s, 4H); 7.72 (s, IH); 8.14 (s, IH). 

Example 35: (5lg)-5-(m-l,23-Triazol-l-vlmethvl)-344'-r5-aHa,23-triazol-l-vlmethvn^ 
20 4.5-dihvdroisoxazol-3-vll-lJ'-biphenvl-4-vl>-l,3-oxazolidin-2-one 



l.({3-[4-(Trimethylstannyl)phenyl]-4,5-dihydroisoxazol-5-yl}methyl)-lH-l,2,3-triazole 
(0.33g, 0.84 mmol), (5i?)-3-(4-iodophenyl)-5-(lif-l,2,3-triazol-l-ylmethyl)-l,3-oxa2olidin-2- 
one (0.26g, 0.7nmiol) and tri-2-furylphosphine (0.033g, 0.14nmiol) were dissolved in 1,4- 
25 dioxane (6ml) and degassed three times. Tris(dibenzylideneacetone) palladiimi (0) (0.064g, 
0.07nQmol) was added and the solution was degassed three times. The solution was stirred and 
heated to 1 10°C for 3 hours and then 25°C for 40 hours. LCMS showed that the reaction was 
not complete, so an additional (0.09g, O.lmmol) of tris(dibenzylideneacetone)palladium (0) 
was added and the mixture was degassed and then heated to 90^C for 6 hours, and 25^C for 12 





wo 03/022824 PCT/GB02/b4120 

-89- 

hours. The mixtuie was concentrated in vacuo and then purified by silica flash 
chromatography with 5-10% methanol in dichloromethane as eluent giving 0.05g desired 
product. 

MSiESP) 471.31 (MH+) for C24H22N8O3 

'HNMR (DMSO-dA) 5: 3.64 (m. 2H); 3.95 (dd, IH); 4.30 (m, IH); 4.68 (s, 2H); 4.86(d, 2H); 
5.17 (m, 2H); 7.6 (d, 2H) 7.75 (m. 8H); 8.17 (d, 2H). 



Example 36; (5JgV3.l2-Fluoro-4'-r5-(lg-1^.3-triazoI-l-vlmethvn-4.S-davdroisoxazol-3- 
vliaa^biDhenvl-4-vl)-5-r(4-methvl-lfl^-1^3-tiia2ol-l-vnmelfavl1-13-ox3atnlidiii-2.nnft 




l-({3-[4-(TrimethyIstannyl)phenyl]-4,5-dihydroisoxazol-5-yl}methyl)-lH-l,2,3-triazole 
(0.33g,0.84mmol).(5/e)-3-(3-fluoro-4-iodophenyl)-5-[(4-methyl-lH-l,2,3-triazol-l- 
yl)methyl]-l,3-oxazolidin-2-one (0.27g, 0.69inmol) and tri-2-furylphosphine (0.033g, 
0. 14mmoI) were dissolved in 1 ,4-dioxane (6ml) and degassed three times. 
Tris(dibenzylideneacetone)palladium (0) (0.064g, 0.07mmol) was added and the solution was 
degassed three times. The solution was stirred and heated to 110*C for 3 hours and then 25*'C 
for 40 hours. LCMS showed that the reaction was not complete, so an additional (0.09g, 
O.lmmol) of tris (dibenzylideneacetone)palladium (0) was added and the mixtuie was 
degassed and then heated to 90°C for 6 hours, and 25°C for 12 hours. The mixture was 
concentrated in vacuo and then purified by silica flash chromatography with 5-10% methanol 
in dichloromethane as eluent giving 0.223g desired product. 
MS (ESP) 503.23 (MH+) for C25H23FISr803 

^HNMR rPMSO-d.-) 5: 2.24 (s, 3H); 3.63 (dd, IH); 3.94 (dd, IH); 4.29 (m, IH); 4.67 (m, 2H) 
4.78 (d, 2H); 5.17 (m, 2H); 7.40 (dd, IH); 7.54 (d, IH); 7.65 (mm, 7H); 7.89 (s, IH); 8.16 (s. 
IH). 
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Example 37; (Slg)-3-f4'4S-firterr-Butvl(dimethvnsilvl1oxvlmethvlV4 
3-vl1-lA'-biphenvl-4-vl)-5-aH-1.2.3-triazol>l-vlmethvlV13-QxazoK 



5-({[reyt-Butyl(dimethyl)silyl]oxy}methyl)-3-[4-(tximea^^ 
5 dihydroisoxazole (0.5g, l.lmmol), (5i?)-3-(4-iodophenyl)-5-(17f-l,23-triazol-l-ylmethyl)- 
l,3-oxazolidin-2-one (0.49g, l,32inmol), and tri-2-furylphosphine (O.OSlg, 0.22 mmol) were 
dissolved in 1,4-dioxane (6ml) and degassed three times, Tris 

(dibenzylideneacetone)palladium (0) (O.lg, O.llmmol) was added and the solution was 
degassed three times. The solution was stirred and heated to 90°C for 18 hours. The mixture 
10 was concentrated in vacuo and then purified by silica flash chromatography with 5-10% 
methanol in dichloromethane as eluent giving 0.24g desired product. 



MS (ESP) 534,42 (MH+) for C28H35N504Si 

^HNMR flPMSO-d^) S: 0.06 (d, 6H); 0.83 (s, 9H); 3.22 (dd, IH); 3.46 (m, IH); 3.73 (dd, 2H); 
4.80 (overlapping m, 4H); 5.16 (m, 2H); 7.35 (s, IH); 7.60 (d, IH); 7.75 (m, 7H); 8,19 (m, 



Example 38: iV>r((55)-3-l2-Fluoro-4^rS-f m-l,23-triazol-l>vlmethvn-4,S- 
dihvdroisoxazol"3-vll-l,l'-biphenvM-yll-2«oxo-13-oxazolid in-5-Y^) mefe^ 



20 l-({3-[4-(Trimethylstannyl)phenyl]-4,5-dihydroisoxazol-5-yl}methyl)-lif-l,23-triM^ 
(0.62g, 1.58 mmol), Ar-{[(55)-3-(3-fluoro-4-iodophenyl)-2-oxo-l,3-oxazolidin-5- 
yl]methyl}acetamide (0.5g, 1.32 nmiol) and tri-2-furylphosphine (0.08g, 0.34 mmol) were 
dissolved in 1,4-dioxane (6ml) and degassed three times. 

Tris(dibenzylideneacetone)palladium (0) (0.1 6g, O.lSmmol) was added and the solution was 
25 degassed three times. The solution was stirred and heated to 90°C for 18 hours. The mixture 
was concentrated in vacuo and then purified by silica flash chromatography with 5-10% 
methanol in dichloromethane as eluent giving 0.20g desired product. 




Q 



15 IH). 
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MS (ESP) 479.32 (MH+) for C24H23FN6O4 

^HNMR (DMSO-d^^ 5: 1.85 (s, 3H); 3.36 (overlapping m, IH); 3.44 (t, 2H); 3.63 (m, IH); 
3.80 (m, IH); 4.18 (t, IH); 4.67 (m, 2H); 4.77 (m, IH); 5.19 (m, IH); 7.44 (dd, IH); 7.69 
(mm, 7H); 8.16 (s. IH); 8.25 (t, IH). 

5 

Example 39; (5jg)-3-l4'-r5-rHvdroxvmethvn-4.S-dihvdroisoxazol-.^ -vn-1 .1'-biohenvM 
vl>-S-r(4-methvl-1g-1^.3-triazol-l-vl)roethvn-13-oxazolidin-2-one 



(5/?)-3-{4'-[5-({[ferf-Butyl(dimethyl)silyl]oxy}methyl)-4,5-dihydroisoxazol-3-yl]-l,l'- 
10 biphenyl-4-yl }-5-[(4-methyl-lif-l,2,3-triazol-l-yl)methyl]-l,3-oxa2oUdin-2-one (0.2g, 0.37 
mmol) was dissolved in THF (5ml) at 25°C. Tetrabutylammoniumfluoride.3H20 (0.1 Ig, 0.40 
mmol) was added as a solid and the reaction was stirred at 25°C for 1.5 hours. The mixture 
was then diluted with ethyl acetate (50ml) and poured into water. The layers were separated 
and the aqueous layer was extracted three times with ediyl acetate (3 x 50 ml). The organic 
15 layers were combined, dried over sodium sulfate and concentrated in vacuo. The resulting 
yellow oil was purified by silica flash chromatography with 5-10% methanol in 
dichloromethane as eluent, giving 0.025g desired product. 
MS (ESP') 434.32 (MH+) for C23H23N5O4 

^HNMR fPMSO-d;) 5: 2.24 (s.3H); 3.21 (dd, IH); 3.40 (m, IH); 3.53 (m, IH); 3.94 (dd. IH); 
20 4.29 (t, IH); 4.72 (overlapping m, IH); 4.77 (d, 2H); 5.00 (t, IH); 5.12 (m, IH); 7.60 (d. 2H); 
7.75 (m, 7H); 7.88 (s, IH). 

Example 40; (51gV3-l4'-r5-(Hvdroxvmethvn-4.5-dihvdroisoxaz ol-3-vn-l.l'-biphenvl-4- 
vn-5-(lH-l,23-triazol-l-vlmethvn-13-oxazolidm-2-one 



(5i?)-3-{4'-[5-({[terf-Butyl(dimethyl)silyl]oxy}methyl)-4.5-dihydioisoxazol-3-yl]-l,l'- 
biphenyl-4-yl}-5-(lH-l,2,3-triazol-l-yhnethyl)-l,3-oxazoUdin-2-one (0.24g, 0.45 mmol) was 
dissolved in THF (5ml) at 25°C. Tetrabutylammoniumfluoride.3 H2O (0.138g, 0.495 mmol) 
was added as a solid and the reaction was stirred at 25''C for 1.5 hours. The mixture was then 




25 
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diluted with ethyl acetate (50ml) and poured into water. The lay^s were separated and the 
aqueous layer was extracted three times with ethyl acetate (3 x 50 ml). The organic layers 
were combined, dried over sodium sulfate and concentrated in vacuo. The resulting yellow oil 
was purified by silica flash chromatography with 5-10% methanol in dichloromethane as 
5 eluent, giving O.OSg desired product. 
MS (ESP) 420.30 (MH+) C22H21N5O4 

^HNMR rPMSO^) 5: 3.21 (dd, IH); 3.42 (m, 2H); 3.53 (m, IH); 3.95 (dd, IH); 430 (t, IH); 
4.73 (m, IH); 4.87 (d, 2H); 4.99 (t, IH); 5.16 (m, IH); 7.59 (d, IH); 7.75 (m, 8H); 8.19 (s, 
IH). 

10 

Example 41: A^-irf5&5^Jg5V3-(2-Fluoro-4^-IS-rf4-methvl-ig-l,23-tri^ 
4.5-dihvdroisoxazol«3-vI>-ia^biDhenvM-vD-2-oxo-13-oxazolid^^ 

vnmethvUacetamide. 




15 (5iS)-N-[3-(3-Huoro-4-iodo-phenyl)-2-<)xo-oxazoUdin-5-ylmethyl]a^ (336 mg, 1.00 

mM), tris(dibenzylidineacetone)dipalladium (0) (36 mg, 0.039 mM) and tri-2-fi3rylphosphine 
(19 mg, 0.082 mM) were placed m a flask. The solids were degassed and placed under argon. 
Anhydrous JV-methylpyrrolidinone (5 ml) was added, and the resulting purple solution 
became brown within minutes. 4-Methyl-l-({3-[4-(trimethylstannyl)phenyl]-4,5- 

20 dihydroisoxazol-5-yl}methyl)-liy-l,2,3-triazole (486 mg, 1.20 mM) was added (and the 

solution degassed again). The solution was heated at 90 ""C for approximately 24 hours. The 
reaction mixture was filtered through celite and water added to the filtrate to precipitate the 
crude product. The cmde material was purified by reverse phase chromatography using an 
ether-linked phenyl phase colunm with polar endcapping (250 x 50nam, 10\i). The mobile 

25 phase was water with 0.1% trifluoroacetic acid / acetonitrile with 0. 1 % trifluoroacetic acid. 
The organic phase was increased firom 20-95% over 35 minutes with a flow rate of 
lOOml/min. Sample collection was monitored at 254nm. A total of 97 mg of the desired 
product was obtained. 
MS (ESP): 493 (M+1) for C25H25FN6O4 
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NMR rPMSO-d^^ 8: 1.84 (s, 3H); 2.22 (s, 3H); 3.30 (dd, IH); 3.43-3.45 (m overlapping with 
water, 2H); 3.62 (dd, IH); 3.79 (dd, IH); 4.18 (t, IH); 4.54-4.62 (m, 2H); 4.77 (m, IH); 5.13 
(m, IH); 7.43 (dd, IH); 7.60-7.74 (m, 6H); 7.86 (s, IH); 8.26 (t, IH). 

5 The intermediate for this compound was prepared as follows: 

4»>Methvl-l-fl3-r4--ftrimethvlstannvnDhenvl1-4.5-dihvdroisoxa2ol-5-vl^ 
triazole. 



10 l-{ [3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl]methyl}-4-methyl-liy-l,23-tri (1.78 
g, 5.55 mM), was dissolved in 1,4-dioxane (20 ml). Bis(triphenylphosphine)palladium(II) 
chloride (195 mg, 0.28 mM) was added and the solution was degassed. Hexamethylditin 
(2.00g, 6.10 mM) was added and the resulting solution was heated at 90 °C for approximately 
20 hours. The reaction mixture was adsorbed onto silica gel and chiomatographed with 50% 

15 ethyl acetate/hexanes to give 1.83 g of the desired product. 
MS (APCD: 405, 406, 407 (M+1) for Ci6H22N40Sn 

NMR nOMSO-d^) 5: 0.28 (s, 9H); 2.21 (s, 3H); 3,23 (dd, IH); 3.56 (dd, IH); 4.54-4.57 (m, 
2H); 5.09 (m, IH); 7.56 (s, 4H); 7.84 (s, IH). 

20 Example 42: (5Jg.S^ig5)-3-(2-Fluoro-4^-f5-rf4-methvl-lg-l,23>triazol-l-vl)me 
dihvdroisoxazol-3-vll-l,l'-biphenvl-4-vlV5-aivdroxvmethvl)-13-oxazoU^ 



(5R,5 'RS)-5-({ [rfi/t-Butyl(dimethyl)silyl]oxy}methyl)-3-(2-fluoro-4'-{5-[(4-methyl-/H-l,2,3- 
25 triazol-l-ylMethyl]-4,5-dihydroisoxazol-3-yl}-l,r-biphenyl-4-yl)-13-oxM^ 
mg, 0.16 mM) was dissolved in tetrahydrofuran (5 ml) and a 1 M solution of 
tetrabutylanunonium fluoride in THF (0.2 ml, 0.19 mM) was added. After 30 min, the 
reaction mixture was poured into ethyl acetate and washed with water. The phases were 
separated and the organic phase was concentrated under vacuum. The cmde product was 
30 purified by reverse phase chromatography using a C8 column (100 x 21.2mm, 5u). The 
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mobile phase was water with 0.1% trifluorbacetic acid / acetonitrile with 0.1% trifluoroacetic 
acid. The organic phase was increased from 20-50% oy&r 14 minutes with a flow rate of 20 
ml/min, and monitored a wavelength of 280nm, to give 59 mg of the title product. 
MS (APCI): 452 (M+1) for C23H22FN5O3 
5 NMR (DMSO-A;') 8: 2.22 (s, 3H); 3.30 (dd, IH); 3.56-3.76 (overlapping m, 3H); 3.86 (dd, 
IH); 4.14 (t, IH); 4.54-4.62 (m, 2H); 4.74 (m, IH); 5.13 (m. IH); 7.47 (dd, IH); 7.60-7.67 (m, 
4 H); 7.72 (d, 2H); 7.83 (s, IH). 

The intermediate for this compound was prepared as follows: 



(5jg.5'jg.S^-5-rfrterf-Butvirriiniftthvnsnvnoxv>methvlV3-f2-fluoro -4'-l5-r(4-methvl-iH-1.2.3- 
triazol- 1 -vl )meth vl1-4.5-dihvdroisoxazol-3-vl 1-1 . 1 •-biphenvl-4-vn-l .3-o xazolidin-2-one. 



The procedure of Example 41 was used, but starting from (57?)-5-({[fert- 
15 butyl(dimethyl)silyl]oxy}methyl)-3-(3-fluioro-4-iodophenyl)-l,3-oxazolidin-2-one (180 mg, 
0.40mM), and 4-methyl-l-({3-[4-(trimethylstannyl)phenyl]-4,5-dihydtoisoxazol-5- 
yl}methyl)-lH-l,2,3-triazole (194 mg, 0.48 mM). The reaction mixture was filtered through 
celite. Water was added to precipitate the product which was adsorbed onto silica gel and 
chromatographed with 50% ethyl acetate/dichloromethane to give 95 mg of the title product. 
20 MS (APCB: 566 (M+1) for C29H3<5FN504Si 

NMR (DMSO-A;) 5: 0.03 (s, 6H); 0.75 (s, 9H); 2.17 (s, 3H); 3.24 (overlapping with solvent, 
IH); 3.57 (dd, IH); 3.70-3.86 (overlapping m, 3H); 4.12 (t, IH); 4.49-4.57 (m, 2H); 4.76 (m, 
IH); 5.07 (m, IH); 7.41, (dd, IH); 7.55-7.68 (m, 6 H); 7.81 (s, IH). 

25 T7Yample43; (Slg.S*ig^-3-l2-FluQro-4*-r5-(hvdroxvmethvn-4.5 -dihvdroisoxazol-3-vn- 
l.l*biphenvl-4-vn-5-(lg-1.2.3-triazol-l-vlmethvn-13-oxazolidin-2-one 



Using essentially the same procedure as described for Sample 41, but starting from (5/?)-3- 
(3-fluoro-4-iodophenyl)-5-(ljy-l,2,3-triazol-l-yhnethyl)-l,3-oxazolidin-2-one (412 mg, 1.06 



10 
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mM), and 5-({ [ferf-butyl(dimethyl)silyl]oxy}methyl)-3-[4(trimethylstannyl)phenyl]-4,5- 
dihydroisoxazole (579 mg, 1.27 mM) gave the product as a silyl ether. Purification by reverse 
phase chromatography using water with 0.1% trifluoroacetic acid /acetonitrile with 0.1% 
trifluoroacetic acid as mobile phase concomitantly removed the silyl protecting group to give 
5 84 mg of the title product. 

MS (ESP): 438 (M+1) for C22H20FN5O4 

NMR flPMSO-A;) 5: 3.24 (dd, IH); 3.45 (dd, IH); 3.49-3.59 (m. 2H); 3.97 (m. IH); 4.31 (t, 
IH); 4.76 (m, IH); 4.88-4.89 (m, 2H); 5.02 (m, IH); 5.21 (m, IH); 7.41 (d, IH); 7.56-7.66 
(overlapping m, 4H); 7.76-7.79 (overlapping m, 3H); 8.2 (s, IH). 

10 

Example 44: Ar-r(f5S)-3-f4*-rfSlg)-5-(Hvdroxvmethvn-43-dihvdr oisoxazol-3-vn-l.l'- 
biDhenvl-4-vn-2-oxo-1.3-oxazolidin-5-vI)methvnacetainide» 

15 A solution of tetrabutylammonium fluoride in THF (IM, 0.69 ml, 0.69 mM) was added to a 
solution of iV-[((55)-3-{4'-[(5/?)-5-({ [teft-butyl(dimethyl)sOyl]oxy }methyl)-4,5- 
dihydroisoxazol-3-yl]-l,l'-biphenyl-4-yl}-2-oxo-l,3-oxazolidin-5-yl)methyl]acetamide(300 
mg, 0.57 mM) in THF (5 ml). After approximately 2 hours, ethyl acetate was added and the 
resulting suspension was filtered. The filter cake was washed with water and ethyl acetate to 

20 give 140 mg of the title product. 

MS (ESP): 410 (M+1) for C22H23N3O4 

NMR (DMSO-dfi) 5: 1.84 (s, 3H); 3.22 (dd, IH); 3.41-3.49 (m, 3H); 3.50-3.53 (m, 2H); 3.79 
(dd, IH); 4.17 (t, IH); 4.70-4.77 (m, 2H); 5.00 (m, IH); 7.64-7.78 (overlapping m, 8H); 8.26 
(t.lH). 

25 

The intermediates for this compound were prepared as follows: 



30 
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Ar--rf(5.S^-3-(4'4(5i?V5-ar/gr^--Butvirdimethvnsilvl1oxv>methvn^ 
lJ'-biphenvl-4-vU-2-oxO"13-oxazolidin-5-vDmethvllacetainide 



5 (trimethylstannyl)phenyl]-l,3-oxazoUdm-5-yl}methyl)acet^ (476 mg, 1.20 mM) and 
(5i?)-3-(4-bromophenyl)-5-({[r^rr-butyl(dimethyl)silyl]oxy}meth^^ 

(370 mg. 1.00 mM) was used to give the desired product after 7 hours at 90 °C. Purification 
by chromatography on silica gel using 90% ethyl acetate/hexanes gave 398 mg of the title 
product. 

10 MS_(APCIlL524(M+l)forC28H37N305Si 

NMR (DMSO-d^) 5: 0.04 (s, 3H); 0.06 (s, 3H); 0.83 ((s, 9H); 1.84 (s, 3H); 3.20 (dd, IH); 
3.40-3.47 (m, 3H); 3.68-3.81 (overlapping m, 3H); 4.17 (m, IH); 4.72-4.80 (m, 2H); 7.64- 
7,78 (m, 8H); 8.26 (t, IH). 

15 f5i;V3-f4-BromophenvlV5-ff rrgrr-butvlfdimethvnsilvl1oxvlmethvn-4.5- dihvdroisox^ 



The preparation of (5/?)-3-(4-bromophenyl)-5-({ [r€it-butyl(dimethyl)silyl]oxy}methyl)-4,5- 
dihydroisoxazole from (5/?)- [3-(4-bromophenyl)-4,5-dihydroisoxazol-5-yl]methanol was the 
same as that shown in Example 6 for the racemate. The title product was obtained in 99% 
20 yield. The analytical data were also indistinguishable from those of the racemate. 

Racemic [3-(4-bromophenyl)-4,5-dihydroisoxazol-5-yl]methanol mixture was separated using 
a Chiracel OJ column (500 mm x 50 mm, lOfx) using 30% isopropanol in hexane at a 100 
roL/min flow rate. The separation was monitored at 254 nm. The first peak was assigned the 
25 R configuration, [an] = -126.8** 

The assignment of absolute stereochemistry was made by comparison of the sign of rotation 
and the order of elution of analogous compounds (D.P. Curran et al., TeL Letters^ 1988, 
29(29), 3555-3558; C. Ticozzi and A. Zanarotti, TeL Letters, 1994, 35(40), 7421-7424). 




The procedure of Example 41, but starting from iV-({(55)-2-oxo-3-[4- 
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Example45; jV-r((55)-3-l4'-r(5S>-5-fHvdroxvmethvl)-4.5-dih vdroisoxazol-3-vn-l.l' 
biphenvl-4-vB-2-oxo-1.3-oxazolidin-5-vnmethvnacetamide. 



The preparation of the title compound was analogous to that shown in Example 44 excqpt N- 
5 [((55)-3-{4'-E(55)-5-({ [rgrf-butyl(dimethyI)silyl]oxy }methyl)-4,5-dihydroisoxazol-3-yl]-l,l *- 
biphenyl-4-yl}-2-oxo-l,3-oxazoHdin-5-yl)methyl]acetamide (200 mg, 0.38 mM) was used as 
starting material. The crude product was recrystallized from A^methyl-pyrrolidinone and 
water to give 41 mg of the title product. 
MS reSPV 410 (M+1) for C22H23N3O4 
10 NMR (DMSO-d^) 5: 1.84 (s. 3H); 3.22 (dd, IH); 3.41-3.49 (m, 3H); 3.50-3.53 (m, 2H); 3.79 
(dd, IH); 4.17 (t, IH); 4.70-4.77 (m, 2H); 5.00 (br s, IH); 7.64-7.78 (overlapping m, 8H); 
8.26 (t, IH). 

The int^mediates for this compound were prepared as follows: 
15 j\^rff5.SV3-f4'-r(5.S)-5-(irterf-ButvlMime.thv1\silvl1oxvlmethvD-4.5-dih vdroisoxazol-3-vn 
1 ■ 1 •-biphenvl-4-vl >-2-oxo-l.3-oxazolidin-5-vDmethvl1acetamide 



The procedure of Example 41, but starting from iV-({(55)-2-oxo-3-[4- 

(trimethylstannyl)phenyl]-l,3-oxazolidin-5-yl}methyl)acetamide (476 mg, 1.20 mM) and 
20 (55)-3-(4-bromophenyl)-5-({ [rert-butyl(dimethyl)silyl]oxy }methyl)-4,5-dihydK>isoxazole 
. (370 mg, 1.00 mM) was used to give the desired product after approximately 20 hours at 90 

°C. Purification by chromatography on silica gel using 90% ethyl acetate/hexanes gave 284 

nig of the title product. 

MS (APCD: 524 (M+1) for CagHsTNsOsSi 
25 NMR (DMSO-dA) 6: 0.04 (s, 3H); 0.06 (s. 3H); 0.83 ((s, 9H); 1.84 (s, 3H); 3.26 (dd, IH); 

3.40-3.47 (m, 3H); 3.70-3.81 (overlapping m. 3H); 4.17 (t, IH); 4.74-4.77 (m, 2H); 7.64-7.78 

(m, 8H); 8.26 (t, IH). 




Q 
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(5y>-3-f4-BrQmoohenvlV5-(irrgrg-butvlfdimethvnsilvl1oxv>methvn^ 




The preparation of (550"3-(4-bromophenyl)-5-({[rgr^-butyl(dimethyl)silyl]oxy}methy^ 
dihydroisoxazole from (5S)-3-(4-bromophenyl)-4,5-dihydroisoxazol-5-yl]methanol was the 
5 same as that shown in Example 6 for the racemate. The title product was obtained in 97% 
yield. The analytical data were also indistinguishable from those of the racemate.. 

Racemic [3-(4-bromophenyl)-4,5-dihydroisoxazol-5-yl]methanol mixture was separated using 
a Chiracel OJ column (500 mm x 50 nmi, lOji) using 30% isopropanol in hexane at a 100 
10 mTV miTi flow rate. The separation was monitored at 254 nm. The second peak was assigned 
the S configuration. [Cfe] = +103.8. 

The assignment of absolute stereochemistry was made by comparison of the sign of rotation 
and the order of elution of analogous compounds (D.P. Curran et al., Tet. LeUers, 1988, 
15 29(29), 3555-3558; C. Ticozzi and A. Zanarotti, Tet. Letters, 1994, 35(40), 7421-7424). 

Example 46: (55)-3-(2-Fluoro-4^5-r(4-methvn>-lg-1.23-triazoM-vnmethvll-4.5- 

dihvdroisoxazol-3-vll-l,l'-biDhenvM-vn-S4asoxazol-3-vlflm ino)methYiV^ 

oxazolidinon"2-one, 

20 




To a solution of tert-hntyl iV-[(5if)-3-(2-fluoro-4'-{5-[(4-methyl)-m-l,2,3-triazoI-l- 
yl)methyl]-4,5-dihydroisoxazol-3-yl}-l,r-biphenyl-4-yl)-2-oxo-l,3-oxazolidin-5-yl]me&^^ 
jV-(isoxazol-3-yl) carbamate (41 mg, 0.067 mM) in dichloromethane (1 ml) was added 
25 trifluoroacetic acid (0.5 ml). After approximately 30 min, the solution was concentrated under 
vacuum to give 33mg of the titie compound. 
MS flBSPV 518 (M+1) for C26H24FN7O4 
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NMR(DMSO-d/;> S: 2.23 (s, 3H); 3.30(dd, IH); 3.43-3.50 (m, 2H); 3.62 (dd, IH); 3.87 (dd, 
IH); 4.21 (t, IH); 4.54-4.62 (m. 2H); 4.92 (m. IH); 5.13 (m, IH); 6.01 (s. IH); 7.43-7.49 (m, 
2H); 7.60-7.64 (m, 3H); 7.23 (d. 2H); 7.87 (s, IH); 8.39 (s, IH). 

5 The intermediate for this compound was prepared as follows: 

terf-ButvljV-rf5jg)-3-f2-flttoro-4'-^5-rf4-methvn -lfl-1.2.3-triazol-l-vnmethvl1-4.5- 

dihvdroisoxazol-3-vn-l.l'-biphenvl-4-vn-2- oxo-1.3-oxa7nlidin-5-vl1methvl 
Ar-(iscxazol-3-vl') carbamate. 




10 The procedure of Example 41 but starting from 4-methyl-l-({3-[4-(trimethylstannyl)phenyl]- 
4,5-dihydroisoxazol-5-yl}methyl)-lH-l,2,3-triazole (729 mg, 1.80 mM) andiV-(522)-[3-(3- 
fluoro-4-iodo-phenyl)-2-oxo-l,3-oxazoIidin-5-yhnethyl]-N-isoxazol-3-yl carbamic acid tert- 
butyl ester (755 mg, 1.50 mM) was used. A total of 269mg of the title product was obtained 
after purification by reverse phase chromatography using an ether-linked phenyl phase 

15 column with polar endcapping (250 x 50mm, lOji). The mobile phase was water with 0.1% 
trifluoroacetic acid /acetonitrile with 0.1% trifluoroacetic acid. The organic phase was 
increased from 20-95% over 35 minutes with a flow rate of lOOml/min and sample collection 
was monitored at 280nm. 
MS (ESPV 618 (M+1) for C31H32FN7O6 

20 NMR (DMSO-dA) 8: 1.51 (s, 9H); 2.08 (s, 3H); 3.32 (dd, IH); 3.64 (dd, IH); 3.93 (dd, IH); 
4.02 (dd, IH); 4.27-4.33 (m, 2H); 4.56-4.63 (m, 2H); 5.06 (m, IH); 5.15 (m, IH); 6.89 (s, 
IH); 7.48 (dd, IH); 7.62-7.75 (overlapping m, 6H); 7.75 (s. IH); 8.55 (d, IH). 



30 
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Example47; r3-(4'-l(5.S^-5-rfAcetvlamino)methvl1-2-oxo- l.3-oxazoM«lin-3-vll-l.l' 



biDhenvl-4-vn-4.S-dihvdroisoxazol-5-vl1methvl di-feit-b utvl phosphate 




[3-(4-Biomophenyl)-4.5-dihydroisoxazol-5-yl]methyl di-fert-butyl phosphate (0.25g, 0.55 
5 nunol),iVK{(55)-2-oxo-3-[4-(trimethylstaimyl)phenyl]-l,3-oxazohdin-5-yl}meth^^ 
(0.25g, 0.66 mmol), tri-2-furylphosphine (0.026g, 0.11 mmol) and 

tris(dibenzyUdeneacetone)palladium (0) (O.OSg, 0.55 mmol) were dissolved in 1,4-dioxane 
(5ml) and degassed fluee times. Ihe mixture was heated to 90 and stirred for 5hr, then 
stiired at 25 for 12 hours. Hie solution was concentrated in vacuo and purified by silica 
10 flash chromatography with 5-10% methanol in dichloromethane as eluent giving 0.12g of the 
desired product as a yellowish white foam. 

MS (ESP) 490.21 [(M + 3H^ - (2f-Bu)] (calculated mass = 489.43) and 602.35 (MH+) for 

C30H40N3O8P 

^HNMR fPMSO-d^) 8: 1.4 (d, 18H); 1.84 (s, 3H); 3.25 (dd, IH); 3.44 (t, 2H); 3.57 (dd. IH); 
15 3.81 (dd, IH); 3.99 (m, 2H); 4.18 (t, IH); 4.75 (m, IH); 4.94 (m, IH); 7.65 (d, 2H); 7.76 (m. 
6H); 8.26 (t, IH). 

The phosphate intermediate for Example 47 was prepared as follows: 
r3-f4-Bromophenvn-4.5-dihvdroisoxazol-5-vnmeth vldi-terf-butvl Phosphate 



[3-(4-Bromophenyl)-4,5-dihyclroisoxazol-5-yl]methanol (2.5 g, 9.8 mmol) was dissolved in 
dichloromethane (100 ml). To this solution, di-te/t-butyl-MA^diethylphosphoroamidite (3.3 
ml, 11.7 mmol) and IH-tetrazole (1.2 g, 17.6 mmol) were added sequentially. After 1.5h 
stirring at room temperature, the solution was cooled to 0 °C and m-chloroperbenzoic acid 
25 (70%; 3.6 g, 14.7 mmol) was added. After 1.5h the reaction was warmed to room 

temperature; a sodium bisulfite solution was added and the mixture stirred about 5 min. After 
diluting with dichloromethane, the aqueous layer was extracted with dichloromethane (2x), 
and the combined organics were washed with saturated sodium bicarbonate solution, brine, 
and dried over magnesium sulfate. The crude residue was purified by chromatography on 




20 



OtBu 
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silica gel using 0-5 % methanol in dichloiomethane as the eluent, resuliting in 4.1 g of the 
desired product. 

MS nBSP) 336.06 (M - 2tBu + 3lt) (calc = 336.08) for Ci8H27BrNOsP. 

^H-NMR nDMSO-d^) 5: 1.38 (d, 18H); 3.22 (dd, IH); 3.53 (dd, IH); 3.98 (m, 2H); 4.93 (m. 

IH); 7.64 (q, 4H). 

Rvamiile48; r3-(4'-l(55^-S-rfAcetvlamino)methv n-2-oxo-1.3-oxazolidin-3-vII-l.l'- 
biDhenvl-4-vl^-4^-dihvdroisoxazol-5-vnmethvl dihvdrogen phosphate 




V 



o 

10 [3-(4'- { (55)-5-[( Acetylainino)methyl] -2-oxo- 1 ,3-oxazolidin-3-yl } - 1 , 1 •-biphenyl-4-yl)-4,5- 
dihydroisoxazol-5-yl]methyl di-tert-butyl phosphate (95 mg, 0.16 mmol) was dissolved in 
dichloiomethane (1 ml) and trifluoroacetic acid (0.1ml) was added. The solution was stirred 
for Ih at ambient temperature, then concentrated in vacuo. Dichloromethane was added and 
the volatiles were removed in vacuo. This was repeated twice with dichloromethane and five 

15 times with diethyl ether. A pale yellow solid was obtained (78 mg) corresponding to the 
desired product. 

MS (ESP) 490.21 CMH+) for C22H24N3O8P. 

^H-NMR fDMSO-A.) 8: 1.84 (s, 3H); 3.28 (dd, IH); 3.44 (t, 2H); 3.54 (dd, IH); 3.80 (dd, 
IH); 3.94 (m, 2H); 4.18 (t, IH); 4.75 (m, IH); 4.91 (m. IH); 7.66 (d, 2H); 7.76 (m, 6H); 8.26 
20 (t, IH). 

r3-r4'- ( ('55^-5-rf Acetvlamino'>methvl1-2-oxo-l .3-oxazolidin-3-vl ) - 1 . 1 '-biDhen vl-4-vD-4.5- 
dihvdroisoxazol-5-vllmethvl disodium phosphate 



O 



NaO-P— O 
ONa 




25 
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[3-(4'-{(55)-5-[(Acetylaimno)methyl]-2-oxo-l,3-oxazolidin-3-yl}-l,l*-biphenyl-4-yl)-4,5- 
dihydroisoxazol-5-yl]methyl dihydrogen phosphate (78 mg) was suspended in water (15 ml). 
The pH was slowly adjusted from «pH 3.5 to s=pH 7.5 using a solution of saturated sodium 
bicarbonate. The water was removed by lyophilization resulting in 130 mg white solid 
5 (desired product + excess sodium bicarbonate). 



F,Yaninle49! A^-fr(55)-3-f4-l5-rS-ngvdroxvmethvn-4^-dihvdroisoxazo l-3-vl1thien-2- 
vl>phenvl)-2-oxo-l^-oxazolidin-5-vnmethvBacetainide 




10 Ar-({(55)-2-Oxo-3-[4-(trimethylstannyl)phenyl]-l,3-oxazolidin-5-yl}methyl)acetamide(500 
mg, 1.26 mM), [3-(5-bromothien-2-yl)-4,5-dihydroisoxa2ol-5-yl]methanol (330 mg, 1.26 
mM), tris(dibenzylideneacetone)dipalladium (O)-chlorofonn adduct (130 mg, 0.126 mM) and 
tri-2-furylphosphine (58 mg, 0.252 mM) were placed in a flask. The solids were degassed 
and placed under nitrogen. Anhydrous dioxane (10 ml) was added and the suspension was 

15 heated at 90 °C for 16 hours. The reaction mixture was cooled and the solvent was 

evaporated . The residue was chiomatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compoimd (220 mg). 
MSfAPCD: 416 (M+1) for C20H21N3O5S 

NMR nPMSO-d/i) 6: 1.84 (s, 3H); 3.18-3.51 (m, 6H); 3.80 (t, IH); 4.15 (t, IH); 4.73 (m, 2H); 
20 5.08 (m, IH); 7.35 (d, IH); 7.51 (d, IH); 7.59 (d, 2H); 7.75 (d, 2H); 8.25 (t, IH). 

Example 50; (5J?V3-(4-l5-rS-(Hvdroxvmethvl)-4.5-dihvdroisoxa2;ol-3-vnthieii-2- 
vI>phenvn-5-(lfl^-1.2.3-triazol-l-vlmethvn-1.3-oxazolidin-2-one 




25 

(5J?)-3-(4-Iodophenyl)-5-(lH-l,2,3-triazol-l-yhnethyl)-l,3-oxazolidin-2-one (214 mg, 0.58 
mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}methanol (200 mg, 0.58 
mM), tris(dibenzylideneacetone)dipalladium (O)-chlorofoim adduct (60 mg, 0.058 mM) and 
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tri-2-furylphosphine (27 mg, 0.116 mM) were placed in a flask. The soUds were degassed 
and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the suspension was 
heated at 90 °C for 16 hours. The reaction mixture was cooled and the solvent was 



5 dichloromethane to give the title compound (100 mg). 
MS fAPCB: 426 (M+1) for C20H19N5O4S 

NMR flPMSO-dA^ S: 3.18-3.57 (m, 5H); 3.94 (dd, IH); 4.31 (t, IH); 4.75 (m, IH); 4.84 (d, 
2H); 5.16 (m. IH); 7.35 (d, IH); 7.50 (d, IH); 7.53 (d, 2H); 7.71 (d. 2H); 7.76 (s, IH); 8.18 (s, 
IH). 

[0 

The intermediate for this compound was prepared as follows: 

f 3-r5-rrrimethvlstannvDthien-2- vn-4.5-dihvdro isoxazol-5-vl Imethanol 



15 [3-(5-Bromothien-2-yl)-4,5-dihydroisoxa2ol-5-yl]methanol(3.7g, 14.10 mM) and 

bis(triphenylphosphine)palladium(ID chloride (593 mg, 0.847 mM) were placed under 
nitrogen. Anhydrous dioxane (50 ml) was added and the supension was heated to 90 "C. 
Hexamethylditin (5.00 g, 15.53 mM) was added and the resulting solution was stirred at 90 °C 
for 16 hours. The solution was cooled and the solvent was evaporated. The residue was 

20 chiomatographed on silica gel eluting with 5% methanol in dichloromethane to give the 
desired product (2.5 g). 
MS (APCD: 347 (M+1) for CnHi7N02SSn 

NMR(DMSO-A;'> 5: 0.36 (s, 9H); 3.19 (dd, IH); 3.40 (dd, IH); 3.49 (br t, 2H); 4.70 (m, IH); 
4.98 (t, IH); 7.20 (d, IH); 7.41 (d, IH). 

25 

Example 51; (5Jg^-3-f4-l5-r5-fHvdroxvmethvl)-4.5-d ihvdroisoxaznl-3-vntfaien-2- 
vnphenvn-5-r(4-methvl-lg-].23-triazoI-l-vnmethvn -1.3-oxazoliHin-2-one 



evaporated . The residue was chiomatographed on silica gel eluting with 5% methanol in 




P~N 
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(5i?)-3<4-Iodophenyl)-5-[(4-methyl-lH-l,23-triazol-l-yl)methyl]-l,3-oxazoUdin-2-one(222 
mg, 0.58 mM), {3-[5-(tiimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}methanol (200 
mg, 0.58 mM), tris(dibenzylideneacetone)dipalladium (O)-chlorofonn adduct (60 mg, 0.058 
mM) and tri-2-furylphosphine (27 mg, 0.116 mM) were placed in a flask. The solids were 
5 degassed and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the 
suspension was heated at 90 °C for 16 hours. The reaction mixture was cooled and the 
solvent was evaporated . The residue was chromatographed on silica gel eluting with 5% 
methanol in dichloromethane to give the title compound (90 mg). 
MS (APCB: 440 (M+I) for C21H21N5O4S 
10 NMRfDMSO-A;) 5: 2.23 (s. 3H); 3.18-3.56 (m. 4H); 3.91 (dd, IH); 4.26 (t, IH); 4.76 (m, 
3H); 5.01 (t, IH); 5.11 (m, IH); 7.35 (d, IH); 7.50 (d. IH); 7.54 (d. 2H); 7.71 (d. 2H); 7.87 (s, 
IH). 

Example 52; iV-{rf55V3-f3-Fluoro-4-f5-r5-flivdroxvmethvn-4.5- dihvdroisoxazoI-3- 
15 vnthien-2-vUphenvn-2-oxo-1.3-oxazolidin-S-vnmeflivl> acetamide 



HO 




[(55)-3-(3-Fluoro-4-iodophenyl)-2-oxo-l,3-oxazolidin-5-yl]methyl}acetamide (273 mg, 
0.72 mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}methanol (250 mg, 

20 0.72 mM), tris(dibenzylideneacetone)dipalladium (O)-chloroform adduct (75 mg, 0.072 mM) 
and tri-2-furylphosphine (34 mg, 0.145 mM) were placed in a flask. The solids were 
degassed and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the 
suspMision was heated at 90 °C for 16 hours. The reaction noixture was cooled and the 
solvent was evaporated . The residue was chromatographed on silica gel eluting with 5% 

25 methanol in dichloromethane to give the title compound (1 80 mg). 
MS f APCD: 434 (M+1) for C20H20N3O5SF 

TsTMR flPMSO-d.) 5: 1.84 (s, 3H); 3.19-3.52 (m. 6H); 3.79 (dd, IH); 4.17 (t, IH); 4.76 (m, 
2H); 5.01 (m, IH); 7.41-7.44 (m, 2H); 7.56 (d, IH); 7.60 (dd, IH); 7.87 (t. IH); 8.24 (t. IH). 
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Example53; (51gV3-(3-Fluoro-4-r5-r5-aivdroxvm ethvn-4.5-dihvdroisoxa2ol-3-vnthien- 
2-vl>phenvn'5-(lg-1.2.3-triazol-l-vlinethvn-1.3-oxazolid in-2-one 



5 (5/?)-3K3-Ruoro-44odophenyl)-5<lH-l,2,3-triazol-l-ylmethyl)-13-oxazoUdin-2-one(280 
mg, 0.72 mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}methanol (250 
mg, 0.72 mM), tris(dibenzylideneacetone)dipalladium (O)-chlorofonn adduct (75 mg, 0.072 
mM) and tri-2-furylphosphine (34 mg, 0.145 mM) were placed in a flask. The solids were 
degassed and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the 
10 suspension was heated at 90 °C for 16 hours. The reaction mixture was cooled and the 
solvent was evaporated . The residue was chromatographed on silica gel eluting with 5% 
methanol in dichloromethane to give the title compound (170 mg). 
MS fAPCD: 444 (M+1) for C2oHigN504SF 

NMR rPMSO-A;^ S: 3.19-3.52 (m. 6H); 3.95 (dd, IH); 4.31 (t, IH); 4.78 (m, IH); 4.87 (d, 
15 2H); 5.09 (m, IH); 5.20 (m, IH); 7.36-7.40 (m, 2H); 7.54-7.59 (m, 2H); 7.77 (s, IH); 7.86 (t, 
IH); 8.18 (s, IH). 

Example 54; (5Jg)-3-r3-Fluoro-4-l 5-r5-(hvdroxvmethvlV4.5-dihv droisoxazol-3-vllthien- 
2-vUphenvn-5-r(4-methvl-lg-1.2.3-triazol-l-vnmethvn-13-oxaz olidin-2-one 

20 



(5iJ)-3-(3-Fluoro-4-iodophenyl)-5-[(4-methyl-lH-l,2,3-triazol-l-yl)methyl]-l,3-oxazoHdin-2- 
one (232 mg, 0.58 mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5- 
yl}methanol (200 mg, 0.58 mM), tris(dibenzylideneacetone) dipalladium (O)-chloroform 
25 adduct (60 mg, 0.058 mM) and tri-2-furylphosphine (27 mg, 0. 1 16 mM) were placed in a 
flask. The solids were degassed and placed under nitrogen. Anhydrous dioxane (5 ml) was 
added and the suspension was heated at 90 "C for 16 hours. The reaction mixture was cooled 




F 
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and the solvent was ev^orated . Hie residue was chromatographed on silica gel eluting with 
5% methanol in dichloromethane to give the title compound (160 mg). 
MS CAPCD: 458 (M+1) for C21H20N5O4SF 

NMR (DMSO-dfi) 5: 2.23 (s, 3H); 3.18-3.52 (m. 4H); 3.92 (dd. IH); 4.30 (t, IH); 4.69-4.84 
5 (m, 3H); 5.01 (t, IH); 5.16 (m, IH); 7.37-7.40 (m, 2H); 7.57-7.67 (m, 2H); 7.84-7.94 (m, 2H). 

Example 55; (SJg)-3-(3-Fluoro-4«l5-r5-flivdroxvmethvlV4.5-dihvd roisoxazol-3-vl1thien- 
2-vl>phenvr>-5-(hvdroxvmethvl>-1.3-oxaatolidin-2-one 




(5i?)-3-(3-Fluoto-4-iodophenyl)-5-(hydroxymethyl)-l,3-oxazolidin-2-one (195 mg, 0.58 
mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}methanol (200 mg, 0.58 
mM), tris(dibenzylideneacetone) dipalladiuna (O)-chloroform adduct (60 mg, 0.058 mM) and 
tti-2-furylphosphine (27 mg, 0.116 mM) were placed in a flask. The solids were degassed 

15 and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the suspension was 
heated at 90 °C for 16 hours. The reaction mixture was cooled and the solvent was 
evaporated . The residue was chromatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (60 mg). 
MS rAPCD: 393 (M+l) for C18H17N2O5SF 

20 NMR (DMSQ-d^) 8: 3.19-3.72 (m, 9H); 3.88 (dd, IH); 4.16 (t, IH); 4.75 (m, 2Ep; 7.40 (dd, 
IH); 7.45 (dd, IH); 7.56 (d. IH); 7.63 (dd, IH); 7.86 (t, IH). 

Exaroplft^fe Ar-(|((SS).3-r4-(S-iS-r(AcetyIaminn)mP.thv«-4^-dihvdroisoxazol-3-vnthiep- 
2"Vl)phenvn-2-oxo-13-oxazoli<iin-5-vUmethvUace taniidft 
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N-C { (55>2-Oxo-3-[4-(triiriethylstannyl)phenyl]-l ,3-oxazolidin-5-yl }methyl)acetaniide (500 
mg, 1.26 mM), N-{[3-(5-bromothien-2-yl)-4,5-dihydroisoxa2ol-5-yl]methyl}acetainide (382 
mg, 1.26 mM), tris(dibenzylideneacetone)dipalladium (0)-chlorofonn adduct (130 mg, 0.126 
mM) and tri-2-furylphosphine (58 mg, 0.252 mM) were placed in a flask. The solids were 
5 degassed and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the 

suspension was heated at 90 °C for 5 hovirs. The reaction mixture was cooled and the solvent 
was evaporated . The residue was chromatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (85 mg). 
MS f APCI): 457 (M+1) for C22H24N4O5S 
10 NMR (DMSO-dA) 8: 1.83 (s, 6H); 3.13-3.52 (m, 6H); 3.80 (dd, IH); 4.18 (t, IH); 4.75 (m, 
2H); 5.08 (m, IH); 7.34 (d, IH); 7.51 (d, IH); 7.59 (d. 2H); 7.73 (d, 2H); 8.15 (t, IH); 8.25 (t, 
IH). 



Example 57: A^-(51g)-3-(5-l5-r5-(Hvdroxvmethvl)-4,S-dihvdroisoxazoI-3-vllthien-2- 
15 vi>pvrid-2-vl)-2-oxo-13-oxazoiidin-5-vlmethvlacetamide 




iV-{[(5S)-3-(5-Bromopyrid-2-yl)-2-oxo-1.3-oxazoIidin-5-yl]methyl}acetamide (181 mg, 0.58 
mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}methanol (200 mg, 0.58 

20 mM), tns(dibenzyIideneacetone)dipa]ladium (O)-chlorofoim adduct (60 mg, 0.058 mM) and 
tri-2-furylphosphine (27 mg, 0.116 irM) were placed in a flask. The solids were degassed 
and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the suspension was 
heated at 90 °C for 5 hotu^. The reaction mixture was cooled and the solvent was evaporated. 
The residue was chromatographed on silica gel eluting with 5% methanol in dichloromethane 

25 to give tile title compound (118 mg). 

MS f APCD: 417 (M+1) for C19H20N4O5S 

NMR rPMSQ-dj^ 8: 1,83 (s, 3H); 3.21-3.52 (m, 6H); 3.89 (dd, IH); 4.24 (t, IH); 4.76 (m, 
2H); 5.03 (m. IH); 7.40 (d, IH); 7.60 (d, IH); 8.15 (m, 2H); 8.26 (t, IH); 8.74 (m, IH). 
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Example5 8: f5Jg)-3-r5-l5-r5-(Hvdroxvmethvn-4.5-dihvdroisoxazol-3-vnthien-2- 
yl>pvrid-2-vn-5-(lJy-1.2.3-triazol-l-vImethvn-1.3.oxazoUdin-2-one 




(5/?)-3-(5-Bromopyrid-2-yl)-5-(m-l,2,3-tiiazol-l-ylmethyl)-l,3-oxa2olidin-2-one(187ing, 
0.58 mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}inethanol (200 mg, 
0.58 mM), tris(dibenzylideneacetone)dipalladium (0)-chloroform adduct (60 mg, 0.058 mM) 
and tri-2-furylphosphine (27 mg, 0.116 mM) were placed in a flask. The solids were 
degassed and placed under nitrogen. Anhydrous dioxane (5 tnl) was added and the 
suspension was heated at 90 °C for 5 hours. The reaction mixture was cooled and the solvent 
was evaporated. The residue was chromatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (99 nig). 
MS (APCn: 427 (M+1) for C19H18N6O4S 

NMR (DMSO-d^'> 6: 3.19-3.52 (m, 4H); 4.06 (dd, IH); 4.34 (t, IH); 4.75 (m, IH); 4.87 (d, 
2H); 5.02 (m, IH); 5.17 (m, IH); 7.40 (d, IH); 7.59 (d, IH); 7.76 (s, IH); 8.03 (d, IH); 8.14 
(d, IH); 8.16 (s, IH); 8.74 (d, IH). 



Example 59; (5Jg)-3-(545-rS-(HvdroxvmethvI)-4.S-dihvdroisoxazol-3-vllthien-2- 
vnpvrid-2-vl)-5-r(4-methvHg-1.2.3-triazol-l-vnmethvn-1.3-oxazoMdin-2-one 




(5/?)-3-(5-Bromopyrid-2-yl)-5-[(4-methyl-lH-l,2,3-triazol-l-yl)methyl]-l,3-oxazoUdin-2-one 
(195 mg, 0.58 mM), {3-[5-(trimethylstannyl)thien-2-yl]-4,5-dihydroisoxazol-5-yl}methanol 
(200 mg, 0.58 mM), tris(dibenzylideneacetone)- dipalladium (0)-chlorofonn adduct (60 mg, 
0.058 mM) and tri-2-furylphosphine (27 mg, 0.1 16 mM) were placed in a flask. Hie solids 
were degassed and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the 
suspension was heated at 90 "C for 5 hours. The reaction mixtuie was cooled and the solvent 
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was evaporated . The residue was chromatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (72 mg). 
MS (APCD: 441 (M+1) for C19H18N6O4S 

NMR fPMSO-dg^ 6: 2.22 (s, 3H); 3.19-3.52 (m, 4H); 4.02 (dd, IH); 4.34 (t, IH); 4.78 (m, 
5 IH); 4.83 (d, 2H); 5.15 (m, 2H); 7.40 (d, IH); 7.60 (d, IH); 7.86 (s, IH); 8.04 (d, IH); 8.15 
(m, IH); 8.73 (d, IH). 

Example 60; iV-ir(55)-3-(4-T2-r5-(Hvdroxvmethvn-4^-dihvdroisoxazol-3-vnDvrid-S- 
yI>ph«ivl)-2-oxo-13-oxa2olidm-5-vnmethvl>acetamide 

10 




A^-({(55)-2-Oxo-3-[4-(trimethylstannyl)phenyI]-l,3-oxazoIidin-5-yl}methyl)acetamide(300 
mg, 0.76 mM), (3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]methanol (194 mg, 0.76 
mM), tris(dibenzylideneacetone)dipalladium (O)-chlorofoim adduct (78 mg, 0.076 mM) and 

15 tri-2-furylphosphine (35 mg, 0. 152 mM) were placed in a flask. The solids were degassed 
and placed under nitrogen. Anhydrous dioxane (5 ml) was added and the suspension was 
heated at 90 °C for 15 hours. The reaction noixture was cooled and the solvent was 
evaporated . The residue was chromatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (83 mg). 

20 MS (APCD: 411 for CoiH^oNaO^ 

NMR (DMSO-d^) 5: 1.85 (s, 3H); 3.25-3.58 (m, 6H); 3.81 (dd. IH); 4.18 (t, IH); 4.77 (m, 
2H); 5.01 (m, IH); 7.68 (d, 2H); 7.83 (d, 2H); 7.95 (d, IH); 8.18 (dd, IH); 8.25 (t. IH); 8.98 
(d,lH). 



25 Example 61; (S^)-3-(3-Fluoro-4-f2-r5-nivdroxvmethvl)-4.5-dihvdroisoxazol-3-vnpvrid- 
5-vUphepvlVS-r(4-methvl-lH-1^3-triazol-l-vr)methvl1>1.3-oxazolidip-2-one 




F 
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(5ie).3-(3-Huoro-4-iodophenyl)-5-[(4-methyl-li?-l,23-tria^^^ 
one (236 mg, 0,58 mM), {3-[5-(trimethyIstaimyl)pyridin-2-yl)-4,5-dihycto^ 
yl}methanol (200 mg, 0.58 vcM), tris(dibenzylideneacetone) dipalladium (O)-chloroform 
adduct (60 mg, 0.058 mM) and tri-2-furylphosphine (27 mg, 0.116 mM) were placed in a 
flask. The solids were degassed and placed under nitrogen. Anhydrous dioxane (5 ml) was 
added and the suspension was heated at 90 for 5 hours. The reaction mixture was cooled 
and the solvent was evaporated . The residue was chromatographed on silica gel eluting with 
5% methanol in dichloromethane to give the title compound (70 mg). 
MS (APCD: 453 (M+1) for C22H21N6O4F 

NMRnDMSO-d<^8! 2.23 (s, 3H); 3.25-3.54 (m, 4H); 3.94 (dd, IH); 4.29 (t, IH); 4.77 (d. 
2H); 4.84 (m, IH); 5.01 (m, IH); 5.16 (m, IH); 7.42 (dd, IH); 7,58 (dd, IH); 7.70 (t, IH); 
7.88 (s, IH); 7.98 (d, IH); 8,05 (m, IH); 8.83 (d, IH). 

The intermediate for this compound was prepared as follows: 

f 3-r5-(Trimethvlstann vl)pvrid-2- vl)-4.5-dih vdroisoxazol-5~vl Imethanol 




[3-(5-Bromopyrid-2-yl)-4,5-dihydroisoxazol-5-yl]methanol (3.6 g, 14.0 mM) and 
bis(triphenylphosphine)paUadium(II) chloride (982 mg, 1.4 mM) were placed under nitrogen. 
Anhydrous dioxane (50 ml) was added and the supension was heated at 90 ""C. 
Hexamethylditin (5.00 g, 15.4 mM) was added and the resulting solution was stirred at 90 °C 
for 16 hours. The solution was cooled and the solvent was evaporated. The residue was 
chromatographed on silica gel eluting with 5% methanol in dichloromethane to give the 
desired product (2.0 g). 
MS rAPCn: 341 (M+1) for Ci2Hi8N202Sn 

NMR (DMSO^d^^ 8: 0.33 (s, 9H); 3.36 (dd, IH); 3.43 (dd, IH); 3.54 (m, 2H); 4.74 (m, IH), 
4.98 (m, IH); 7.92 (dd, IH); 8.10 (dd, IH); 8.98 (d, IH). 
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Example 62: A^-irf55V3-(5^454(Acetvlammo)methvl1-2-oxo-l,3-oxazoHdm^^ 
bithien"5"VlV2"OXO-1.3-oxazolidin-5-vnmethvl> acetamide 



5 tert-Butyl iV-acetyl N- { [(55)-3-(5-iodothien-2-yl)-2-oxo- 1 ,3-oxazoKdin-5- 

yl]methyl}carbamate (233 mg, 0.50 mM), 4-(trimethylstannyl)pyridine (143 mg, 0.60 mM), 
dichlorobis(triphenylphosphine)palladium (II) (63 mg, 0.089 mM) and triethylamine (0.170 
ml) were placed in a flask. The solids were degassed and placed under nitrogen. Anhydrous 
dimetfaylformamide (5 ml) was added and the suspension was heated at 60 ^'C for 18 hours. 

10 The reaction mixture was cooled and the solvent was evaporated . The residue was 

chronaatographed on silica gel eluting with 55% ethylacetate in hexane to give the title 
compound (51 mg). This compound was dissolved in dichloromethane (5 naL), then treated 
with trifluoroacetic acid (1 mL). The solution was stirred at room temperature for 1 hour. The 
solvent was evaporated, and the residue was re-evaporated with dichloromethane to give 

15 desired product as a solid (28 mg). 
M.P: 257-260 °C 

MSj:MQQi 479 (M+1) for C2()H22N406 

NMR (DMSO-d^l 5: 1.46 (s, 3H); 3.06 (br t, 2H); 3.35 (m, IH); 3.74 (t, IH); 4.46 (m, IH); 

6.08 (d, IH); 6.60 (d, IH); 7.86 (br t, IH). 
20 The r^rf-butyl iV-acetyl [(55)-3-(5-iodothien-2-yl>2-oxo-l,3-oxazolidin-5- 

yl]methyl}carbamate used in this reaction may be prepared by protection with a tert- 

butoxycarbonyl group of iV^((55)-[3-(5-iodothien-2-yl)-2-oxo-l,3-oxazolidin-5-yl]methyl) 

acetanoide [Riedl, Bemd; Haebich, Dieter; Stolle, Andreas; Wild, Hanno; Endermann, Rain^; 

Bremm, Klaus Dieter; KroU, Hein-Peter; Labischinski, Harald; Schaller, Klaus; Werling, 
25 Hans-Otto. Preparation of 3-heteroaryl-2-oxazolidmones as antibacterials. EP 693491 

Al (1996)] 

The following example was prepared by a similar procedure to Example 19 above: 
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Example 63; (55)-3*f 2.2'-DifluQro-4^r5-aivdroxvmethvlV4,5-dmvdroisoxazol-^ 

biphenvI-4-vl>-5-r(isoxazol"3-vlamino)methvl1-l,3-oxa2oIidin-2-'One 




Yield = 22 mg 
5 MS fESP+^: (M+H)"" 471.31 for C23H20F2N4O5 

NMRO^MSO-dg) : 3.20 (dd, IH); 3.41 to 3.52 (m, 4H); 3,57 (dd, IH); 3.85 (q, IH); 4.20 (t, 
IH); 4.77 (m, IH); 4.91 (m, IH); 6.03 (d, IH); 6.59 (t, IH); 7.43 (dd, IH); 7.48 to 7.57 (m, 
3H); 7.59 to 7.65 (m, 2H); 8.33 (d, IH). 

10 Example 64 

The following aiustrate representative pharmaceutical dosage forms containing a compound 
of the invention, an in- vivo hydrolysable ester or a pharmaceutically-acceptable salt thereof, 
including a pharmaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter 
compound X), for therapeutic or prophylactic use in humans: 



15 (a) Tablet I mg/tablet 

Compound X 500 

Lactose Ph.Eur 430 

Croscarmellose sodiimi 40 

Polyvinylpyrrolidone 20 

20 Magnesium stearate 10 

(b) Tablet BE me/tablet 

Compound X 100 

Lactose Ph£ur 179 

Croscarmellose sodium 12 

25 Polyvinylpyrrolidone 6 

Magnesium stearate 3 



30 
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(c) Tablet m mg/tablet 

Compound X 50 

Lactose Ph.Eur 229 

Croscarmellose sodium 12 

5 Polyvinylpyrrolidone 6 

Magnesium stearate 3 

(d) Tablet IV mg/tablet 

CompoimdX • 1 

Lactose Ph.Eur 92 

10 Croscamiellose sodium 4 

Polyvinylpyrrolidone 2 

Magnesium stearate - 1 

(e) Capsule mg/caosule 
Compound X 10 

15 Lactose Ph^Eur 389 

Croscarmellose sodium 100 

Magnesium stearate 1 

(f) Injection I 

Compound X 50% w/v 

20 Isotonic aqueous solution to 100% 

(g) Injection n (e,g> bolus) 

Compound X 10% w/v 

Isotonic aqueous solution to 100% 

(h) Injection m 

25 Compound X 5% w/v 

Isotonic aqueous solution to 100% 

(i) Injection IV fe.g> infusion) 

Compound X l%w/v 

Isotonic aqueous solution to 100% 

30 Buffers, pharmaceutically-acceptable surfactants, oils or cosolvents such as polyethylene 
glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon dioxide) or 
complexing agents such as a cyclodextrin (for example, hydroxypropyl 6-cyclodextrin or 
sulfobutylether B-cyclodextrin) may be used to aid formulation. Also, improvements in 
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aqueous solubility, if desired, may be achieved, for example, by conjugation of a compound 
of invention with a phospholipid (such as a (phospho)choline derivative) to form a micellar 
emulsion. 

Note : The above formulations may be obtained by conventional procedures well known in the 
5 pharmaceutical art, for example as described in "Remington: The Science & Practice of 
Pharmacy" Vols. I & n (Ed. A.R.Gennaro (Chairman) et al; Publisher: Mack Publishing 
Company, Easton, Pennsylvania; 19th Edition - 1995) and "Pharmaceutics - The Science of 
Dosage Form Design" (Ed. M.E. Aulton; Pubhsher: Churchill Livingstone; first published 
1988). The tablets (a)-(d) may be (polymer) coated by conventional means, for example to 
10 provide an enteric coating of cellulose acetate phthalate. 

Example 65; (SJgV3-(3-Fluoro^4-(6-(S-hvdroxvmethvM.5>dihvdroisoxaz^^^ 
3-vl)phenvl)-5"ajy--l,2.3-triazol-l-vlmethvl)-l,3-oxa2olidin-2-one 




(5/?)-3<3-Huoro-4.iodophenyl)-5-(lfl^-l,2.3-triazol-l-ylmethyl)-l,3-oxazoUdin-2-one(342 
mg, 0.88 mM), {3-[5"(trimethylstannyl)pyridin-2-yl)"4,5-dihydroisoxa2ol-5-yl}methanol (300 
mg, 0.88 mM), tris(dibenzylideneacetone) dipalladium (O)-chlorofonn adduct (91 mg, 0.088 

20 mM, 0.1 equiv.) and tri-2-furylphosphine (41 mg, 0.176 mM, 0.2 equiv) were placed in a 
flask. The contents of the flask were degassed and placed under nitrogen. Anhydrous 
dioxane (5 ml) was added and the mixture was heated at 90 °C for 5 hours and then cooled to 
room temperature. Solvent was evaporated under reduced pressure and the residue was 
purified by chromatography (silica gel; elution with 5% methanol in dichloromethane) to give 

25 the title compound (170 mg). 

MS f APCn: 439 (M+1) for C21H19N6O4F 

NMR (DMSO-dj) 5: 3.42-3.54 (m, 4H); 3.96 (dd, IH); 4.31 (t, IH); 4.80 (m, IH); 4.86 (d, 
2H); 5.00 (brs, IH); 5.20 (m, IH); 7.41 (dd, IH); 7.57 (dd, IH); 7.69 (t, IH); 7.77 (s, IH); 
7,98-8.07 (m, 2H); 8.19 (s, IH); 8.82 (brs, IH). 
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Claims 

1. A compound of the formula ©, or a phannaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, 




wherein in (I) C is a biaryl moiety C'-C*' 

where C and C" are independently aryl or heteroaryl rings such that the central fragment C is 
represented by any one of the groups D to L below: 




Rgb 



J K L 



wherein the groups D to L may be attached to rings A and B in either orientation; 
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whosin A and B aie independently selected from 

i) ii) 
O 

-A 

^ and 




5 wherein i) and/or ii) are linked as shown in (I) via the 3-position to group C and substituted in 
the 5-position as shown in (I) by -CH2-Ria and -CHa-Rib; 
R2a, R2b, Rsa and Rab are independently hydrogen or fluorine; 

Ria and Rib are independently selected from hydroxy, -OSi(tri-(l-6C)alkyl) (wherein the 3 
(i-6C)alkyl groups are independently selected from all possible (l-6C)alkyl groups), - 
10 NHC(=W)R4, -0C(=0)R4. 




wherein W is O or S; 

15 R4 is hydrogen, amino, (l-8C)alkyl, -NHR12, -N(Ri2)(Ri3), -OR12 or -SR12, (2-4C)alkenyl, 
(l-8C)alkylaryl, mono-, di-, tri- and per-halo(l-8C)alkyl, -(CH2)p(3-6C)cycloaIkyl or 
-(CH2)p(3-6C)cycloaIkenyl wherein p is 0, 1 or 2; 

wherein in a) HET-1 is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms 
independently selected from N, O and S, which ring is optionally substituted on an available 
20 carbon atom by 1 or 2 substituents independently selected from (l-4C)aIkyl, (2-4C)alkenyl, 
(3-6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, 
(l-4C)alkoxy, (l-4C)alkoxycarbonyl, halogen and cyano and/or on an available nitrogen atom 
(provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
or 

25 HET-1 is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
which ring is optionally substituted on any available C atom by 1, 2 or 3 substituents 
independently selected from (l-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, ammo, 
(l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, (l-4C)alkoxy, 
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(l-4C)alkoxycarbonyl, halogen and cyano and/or on an available nitrogen atom (provided that 
the ring is not thereby quatemised) by (l-4C)alkyl; 
wherein in b) 

HET-2 is an N-linked 5-membered, fully or partially unsaturated heterocyclic ring, 
5 containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further heteroatom selected 
from O and S together with an optional further nitrogen heteroatom; which ring is optionally 
substituted on a C atom by an oxo or thioxo group; and/or which ring is optionally substituted 
on any available C atom by 1, 2 or 3 substituents independently selected from (l-4C)alkyl, 
(2-4C)allcenyl, (3-6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (1- 

10 4C)alkylthio, (l-4C)alkoxy, (l-4C)alkoxycarbonyl, halogen and cyano and/or on an available 
nitrogen atom (provided that the ring is not thereby quatemised) by (l-4C)alkyl; or 
HET-2 is an N-linked 6-membered di-hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (including the linking heteroatom), which ring is substituted on a suitable 
C atom by oxo or thioxo and/or which ring is optionally substituted on any available C atom 

15 by 1, 2 or 3 substituents independently selected from (l-4C)alkyl, (2-4C)alkenyl, (3- 
6C)cycloalkyl, amino, (l-4C)alkylamino, di-(l-4C)alkylamino, (l-4C)alkylthio, (1- 
4C)alkoxy, (l-4C)alkoxycarbonyl, halogen and cyano and/or on an available nitrogen atom 
(provided that the ring is not thereby quatemised) by (l-4C)alkyl; 

and wherein at each occurrence, alkyl, alkenyl, cycloalkyl cycloalkenyl in substituents on 
20 HET-1 and HET-2, or in R4 is optionally substituted with one, two, three or more F, CI or CN; 
wherein in c) 

Rs is hydrogen, (3-6C)cycloalkyl, phenyloxycarbonyl, tert-butoxycarbonyl, 
fluorenyloxycarbonyl, benzyloxycarbonyl, (l-6C)alkyl (optionally substituted by cyano or (1- 
4C)alkoxycarbonyl), -COjRs, -C(=0)R8, -C(=0)SR8, -C(=S)R8, P(0)(OR9)(ORio) and- 

25 SO2R11, wherein Rg, R9, Rio and Rn are as defined hereinbelow; 

R6 is cyano, -COR12, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12, -SO2NHR12, 
-S02N(Ri2)(Ri3) or NO2, wherein R12 and R13 are as defined hereinbelow; 
R7 is hydrogen, amino, (l-8C)aIkyl, -NHR12, -N(Ri2)(Ri3), -ORi2or -SR12, (2-4C)alkenyl, 
(l-8C)alkylaryl, mono-, di-, tri- and per-halo(l-8C)alkyl, -(CH2)p(3-6C)cycloalkyl or 

30 -(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; 

Rs is hydrogen, (3-6C)cycloalkyl, phenyl, benzyl, (l-5C)alkanoyl, (l-6C)alkyl (optionally 
substituted by substituents independentiy selected from (l-5C)alkoxycarbonyl, hydroxy, 
cyano, up to 3 halogen atoms and -NR14R15 (wherein Ru and R15 are independentiy selected 
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from hydrogen, phenyl (optionally substituted with one or more substituents selected from 
halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, two, three or more halogen atoms) 
and (l-4C)alkyl (optionally substituted with one, two, three or more halogen atoms), or for 
any N(Ri4)(Ri5) group, Ru and R15 may additionally be taken together with the nitrogen atom 
5 to which they are attached to form an unsubstituted or substituted pyrrolidinyl, piperidinyl or 
morpholinyl group); 

R9 and Rio are independently selected from hydrogen and (l-4C)alkyl; 
Rii is (l-4C)aIkyl or phenyl; 

R12 and Ri3 are independently selected from hydrogen, phenyl (optionally substituted with one 
10 or more substituents selected from halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, 
two, three or more halogen atoms) and (l-4C)alkyl (optionally substituted with one, two, 
three or more halogen atoms), or for any N(Ri2)(Ri3) group, Rn and R13 may additionally be 
taken together with the nitrogen atom to which they are attached to form an imsubstituted or 
substituted pyrrolidinyl, piperidinyl or morpholinyl group; provided that, when group C is 
15 group I or group J and both groups A and B are oxazolidinones and the oxazolidinone (A or 
B) that is linked to the pyridyl group in C bears a substitutuent (Ria-CHa or Rib-CHa 
respectively) that is either an hydroxymethyl group or an acetoxymethyl group then the 
oxazolidinone (B or A) linked to the phenyl group in C is not substituted by an 
acetamidomethyl group (Rib-CH2 or Ria-CHi respectively). 

20 

2. A compound as claimed in Claim 1 or a pharmaceutically-acceptable salt, or an in- 
vivo-hydrolysable ester thereof, wherein C is group D; R2a and R2b are both hydrogen; either 
Rsa and Rsb are both hydrogen or both are fluorine; Ria and Rib are independentiy selected 
from hydroxy, .NHCO(l-4C)alkyl, -NHCS(l-4C)alkyl, -NHCOO(l-4C)alkyl, -NH-HET-1 

25 and HET-2, wherein HET-1 and HET-2 are as defined in claim 1 . 

3. A compound as claimed in Claim 1 or 2, or a pharmaceutically-acceptable salt, or an 
in-vivo-hydrolysable ester thereof, wherein C is group D; R2a and R2b are both hydrogen; 
either Raa and Rab are both hydrogen or both are fluorine; Ria and Rib are independentiy 

30 selected from hydroxy, -NHCO(l-4C)alkyl, -NH-HET-1 and HET-2, wherein HET-1 and 
HET-2 are as defined in claim 1 . 

4. A compound as claimed in any one of Claims 1 to 3, or a pharmaceutically-acceptable 
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salt, or an in-vivo-hydrolysable ester thereof, wherein one of A and B is an oxazolidinone ring 
and the other is an isoxazoline ring. 

5. A compound as claimed in any one of Claims 1 to 3, or a pharmaceutically-acceptable 
5 salt, or an in-vivo-hydrolysable ester thereof, wherein C is group D; A and B are both 

oxazolidinone rings; R2a and R2b are both hydrogen; either Rsa and Rsb are both hydrogen or 
both are fluorine; Ria and Rib are independently selected from -NHCO(l-4C)alkyl, -NH- 
HET-1 and HET-2, wherein HET-1 is isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 
is l,2,3-triazol-l-ylortetrazol-2-yL 

10 

6. A compound as claimed in any one of Claims 1 to 3, or a pharmaceutically-acceptable 
salt, or an in-vivo-hydrolysable ester thereof, wherein C is group D; one of A or B is an 
oxazolidinone ring and the other is an isoxazoline ring; Ria and Rab are both hydrogen; either 
Rsa and Rsh are both hydrogen or both are fluorine; Ria and Rib are independently selected 

15 from -NHCO(l-4C)alkyl, -NH-HET-1 and HET-2, wherein HET-1 is isoxazolyl, 1,2,5- 
thiadiazolyl or isothiazolyl and HET-2 is 1,2,3-triazol-l-yl or tetrazol-2-yl. 

7. A compound as claimed in Claim 5 or 6, or a pharmaceutically-acceptable salt, or an 
in-vivo-hydrolysable ester thereof, wherein HET-2 is 1,2,3-triazoH-yl substituted by methyl 

20 or trifluoromethyl. 

8. A compound as claimed in Claim 1, or a pharmaceutically-acceptable salt, or an in- 
vivo-hydrolysable ester thereof, wherein C is selected from groups E, J and I; A and B are 
both oxazolidinone rings; Raa and R2b are both hydrogen; either Rsa and Rab are both 

25 hydrogen or both are fluorine; Ria and Rib are independently selected from -NHCO(l- 
4C)allcyl, -NH-HET-1 and HET-2, wherein HET-1 is isoxazolyl, 1,2,5-thiadiazolyl or 
isothiazolyl and HET-2 is 1,2,3-triazol-l-yl or tetrazol-2-yL 

9- A compound as claimed in Claim 1, or a pharmaceutically-acceptable salt, or an in- 
30 vivo-hydrolysable ester thereof, wherein C is selected from groups E, J and I; one of A and B 
is an oxazolidinone ring and the other is an isoxazoline ring; Ria and Rib are both hydrogen; 
either Raa and Rsb are both hydrogen or both are fluorine; Ria and Rib are independently 
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selected from -NHCO(l-4C)alkyl, -NH-HET-1 and HET-2, wherein HET-1 is isoxazolyl, 

I, 2,5-thiadiazolyl or isothiazolyl and HET-2 is 1,2,3-triazol-l-yl or tetrazol-2-yL 

10. A compound as claimed in Claim 8 or 9, or a pharmaceutically-acceptable salt, or an 
5 in-vivo-hydrolysable ester thereof, wherein HET-2 is 1,2,3-triazoH-yl substituted by methyl 
or trifluoromethyl. 

II. A compound as claimed in Claim 1 , or a pharmaceutically-acceptable salt, or an in- 
vivo-hydrolysable ester thereof, wherein C is selected from groups E, J and I; A and B are 

10 both oxazolidinone rings; one of R2a, Rab, Raa and Rab is fluorine and the others are 

hydrogen; Ria and Rib are independently selected from -NHCO(l-4C)alkyl, -NH-HET-1 
and HET-2, wherein HET-1 is isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HQET-2 is 
l,2,3-tria2oH-yl or tetrazol-2-yl. 

15 12. A compound as claimed in Claim 1, or a pharmaceutically-acceptable salt, or an in- 
vivo-hydrolysable ester thereof, wherein C is selected from groups E, J and I; one of A and B 
is an oxazolidinone ring and the other is an isoxazoline ring; one of R2a, R2b, Rsa and Rab is 
fluorine and the others are hydrogen; Ria and Rib are independently selected from 
-NHCO(l-4C)alkyl, -NH-HET-1 and HET-2, wherein HET-1 is isoxazolyl, 1,2,5-thiadiazolyl 

20 or isothiazolyl and HET-2 is 1,2,3-triazol-l-yl or tetrazol-2-yL 

13. A compound as claimed in Claim 1 1 or 12, or a pharmaceutically-acceptable salt, or 
an in-vivo-hydrolysable ester thereof, wherein HET-2 is 1,2,3-triazoH-yl substituted with 
methyl or trifluoromethyl. 

25 

14. A compoimd selected from: 

(55,55')-//-(3-{4'-[5-(Acetylaniino-methyl)-2-oxo-oxazoUdin-3-yl]-2,2-d^^ 
yl } -2-oxo-oxazolidin-5-ylmethyl)-acetamide; 

iS^-[((55,5'/?5)-3-{4'-[5-(Hydroxymethyl)-4,5-dihydroisoxazol-3-yl]-l,l'-biphe 
30 oxo-1 ,3-oxazolidin-5-yl)methyl] acetamide; 

(5R, 5RS 0-3- { 2-Huoro-4' -[5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl]-l , 1 'biphenyl-4-yl }- 

5-(lH-l,2,3-triazol-l-ylmethyl)-l,3-oxazolidin-2-one; 

iN^-[((5S)-3-{4'-[(5iJ)-5-(Hydroxymethyl)-4,5-dihydroisoxazol-3-yl]- 
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oxo-l,3-oxazoUdin-5-yl)methyl]acetaniide; 
iV-[((5S)-3-{4'.[(5S)-5-(Hydroxymethyl)-4,5-dihy^^^ 
0X0- 1 ,3-oxazolidin-5-yl)methyl] acetamide; and 

(5/?)-3-(3-Fluoro-4-{5"[5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl]thi^^ 
5 ( IH- 1 ,2,3-triazol- 1 -ylmethyl)- 1 ,3-oxazolidin-2-one ; 

or a pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof. 

15. A pro-drug of a compound as claimed in any one of the previous claims. 

10 16. A method for producing an antibacterial effect in a warm blooded animal which 

comprises administering to said animal an effective amount of a compound of the invention as 
claimed in any one of claims 1 to 14, or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof. 

15 17. A compound of the invention as claimed in any one of claims 1 to 14, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a 
medicament. 

18. The use of a compound of the invention as claimed in any one of claims 1 to 14, or a 
20 pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of 

a medicament for use in the production of an antibacterial effect in a warm blooded animal. 

19. A pharmaceutical composition which comprises a compound of the invention as 
claimed in any one of claims 1 to 14, or a pharmaceutically-acceptable salt or an in-vivo 

25 hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier. 

20. A process for the preparation of a compound of formula (I) as claimed in claim 1 or 
pharmaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process 
comprises one of processes (a) to (d): 

30 (a) by modifying a substituent in, or introducing a substituent into another compound of 
the invention by using standard chemistry; 
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(b) by reaction of two molecules of a compound of fomiula (II) (wherein X is a leaving 
group useful in palladium coupling) such that an aryl-aryl, heteroaryl-aryl, or heteroaryl- 
heteroaryl bond replaces the two aryl-X or heteroaryl-X bonds; 




(H) 

(c) by reaction of a (hetero)biaryl derivative (HI) carbamate with an appropriately 
substituted oxirane to form an oxazolidinone ring at the undeveloped aryl position; 



ROgCNH 




B 



R^a 



N 



(III) 




B 



10 . or by variations on this process in which the carbamate is replaced by an isocyanate or by an 
amine or/and in which the oxirane is replaced by an equivalent reagent X-CH2CH(0- 
optionally protected)CH2Ria where X is a displaceable group; 

(d) by reaction of a (hetero)biaryl derivative (IV) to form an isoxazoline ring at the 
undeveloped aryl position, 



OHC 




HgN-OH 



B 



HO- 



(IV) 



H ^ — X 

(IV) 



— Rjb 



15 



1. NBS/Base 




or by variations on this process in which the reactive intermediate (a nitrile oxide IV' *) is 
obtained other than by oxidation of an oxime (IV'). 
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